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EXPLANATION OF PLATES 
P L A T E 1 .  
Fig. 1 .  - Cephalaspis aarhusi n.  sp. (p . 252) .  Imperfect cephalic shield ; 
dorsal view. ENS no. 487 .  H o l o t  y P e. %. 
Fig. 2 .  - Cephalaspis dissimulata n. sp.  (p . 2 8 8) .  Exoskeleton and 
parts of the endoskeleton of the imperfect right half of a cephalic shield ; 
oblique ventrai view. Pal. Mus . Oslo no. 26 (same specimen as in Stensio 
1 927 ,  pl. 1 9 :2-3) .  X 4%. 
adl3 , canal for the third lateral branch of the a. adorbitalis; ds, dorsal spine ; 
seha, sel�p, canals for the anterior and the posterior branch of the first nerve to the 
lateral sensory field; sel�-seI4 , canals for the second to fourth nerves to the lateral 
sensory field ; vls2-vls3 , canals for the second and third dorso-Iateral superficial veins. 
P L A T E 2 .  
Figs . 1 , 2 .  - Cephalaspis cradleyensis Stensio (p . 2 5 5 ) .  Cephalic shield 
in counterpart ;  in fig. 2 the dorsal exoskeleton is exposed in ventraI view 
(to the right mostly as an impression of the outer face) . Pal. Mus . Oslo 
no. A30024. About X 21;2. 
dr, dorsal ridge;  seha, sehp, anterior and posterior branches of the canal for the 
first nerve of the lateral sensory field; sel2 , sela , sel" , can�ls for the second, third, and 
fifth nerves to the lateral sensory field. 
P L A T E 3 .  
Figs . 1 ,  2 .  - Cephalaspis acuminata n.  sp. (p . 258 ) .  Cephalic shield in 
counterpart ; in fig.  1 the dorsal exoskeleton and a central part of the endo­
skeleton are split off; the exoskeleton of the ventrai side of the cornu is 
exposed; in fig. 2 the dorsal exoskeleton and parts of the endoskeleton are 
displayed in ventrai view. Stained with alizarin . Pal. Mus . Oslo no. A3002 5 .  
H o l o t  y P e .  About X 2 .  
a/ae, canal for the a .  facialis ;  aa, aortal groove ; aae, canal through the post­
branchial wall for the aorta dorsalis ;  bend, postero-lateral margin of the inter-zonal 
endoskeleton ; eaeu, canalis acusticus ; gsel] , depression in the flom of the vestibulum 
for the ganglion of the first nerve for the lateral sensory field; ne, neural canal ; seila, 
sellp, anterior and posterior branches of the c anal seh ; seh-seI5 , canals for the first 
to fifth nerves of the l ateral sensory field; veh, canal for the preorbital division of 
the v.  capitis lateralis; vest, vestibulum; vsae, occipital vein sinu s ;  V2, canal for the 
r. maxiIlaris V; V3a, V3P, can als for the distal and proximal parts, respectively, of  the 
r. mandibularis V; X, canal for the n .  vagu s ;  Xld, c anal for a branch of th e r. lateralis 
vagi for the dorsal sensory line; Xli, canal for the r. lateralis vagi. 
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P L A T E 4 .  
Figs . 1 , 2. - Cephalaspis eurhynchus n.  sp. (p. 262). Imperfect cephalic 
shield in counterpart ; in fig. 1 the dorsal exoskeleton and parts of the endo­
skeleton are exposed in ventrai view. Pal. Mus. Oslo no. A30030. H o l 0-
t Y P e.  Stained with alizarin . About 21h . 
aear, canal for the a. carotis ;  a/ae. canal for the a. faci alis ; med, division of the 
cranial cavity for the medulla oblongata;  orb, orbit ; se/ta, seilP, anterior and posterior 
branch of the canal for the first nerve of the lateral sensory field ; sel�- sel5, canals 
for the second to fifth nerves to the lateral sensory field; vel, canal for the v.  capitis 
lateral is ;  Vell, canal for the preorbital division of the v .  capitis lateralis;  vest, vesti­
bulum ;  V IS3-vlsG , canals for the third to sixth dorso-Iateral superficial veins;  V2, canal 
for the r. maxilIaris V; V3, canal for the r .  mandibularis V; IX + acom, canal for the 
n. glossopharyngeus and the a .  communicans. 
P L A T E 5 .  
Figs. 1, 2. - Cephalaspis deltoides n .  sp. (p. 27 1 ) .  Rather complete 
cephalic shield in counterpart ; in fig . 1 the dorsal exoskeleton is exposed in 
ventrai view. The part in fig. 2 is stained with alizarin . ENS no. 494.  H o l 0-
t Y P e. Somewhat more than %. 
Fig. 3. - Cephalaspis heintzi Stensi6 (p. 28 1 ) .  Cephalic shield in dor­
sal view. Exoskeleton partly preserved. ENS no . 49 8 .  Stained with alizarin . 
X 1%. 
Fig. 4. - Cephalaspis tØyni n. sp. (p. 265) .  Imperfect cephalic shield, 
dorsal view. Pal. Mus. Oslo no. A3003 1 .  H o l o t  y P e. Slightly more 
than X 2 .  
Fig. 5 .  - Cephalaspis eurhynchus n.  sp. (p. 262) .  Imperfect cephalic 
shield, dorsal view. A central and posterior part of the shield is missing. Pal. 
Mus. Oslo no.  A3002 8 .  About X 1113. 
Fig. 6. - Cephalaspis eurhynchus n. sp. (p . 262) . Part of cephalic 
shield with complete left cornu ; for the rest  only the dorsal exoskeleton is 
preserved. Ventrai view. Pal. Mus. Oslo no. A30029 . X 1 Yl. 
ds/, dorsal sensory field;  i/c, infraorbital sensory line ; i/Cl, anterior division o f  
infraorbital sensory lin e ;  le, mai n lateral sensory l i n e ;  orb, orbi t ;  seila, seiIP, anterior 
and posterior branches of the canal for the first nerve of the lateral sensory field ; 
seI2-seI5, canals for the second to fifth nerves of the lateral sensory field;  vel, canal 
for the v.  capitis lateralis .  
P L A T E 6 .  
Figs . 1 ,  2 .  - Cephalaspis divaricata n.  sp. (p . 274) .  Imperfect cephalic 
shield in counterpart ; in fig. 1 the dorsal exoskeleton is exposed in ventrai 
view ; in fig. 2 a central portion of the shield is missing. Stained with alizarin . 
Pal. Mus . Oslo no. A30032 .  H o l o t  y P e. About X 2lh. 
a/ae, canal for the a. facialis ; alaa, canal for the third lateral branch of the 
a. adorbital is ;  adl3, canal for the third anterior dorso-Iateral artery; asc, canal for the 
a. scapularis;  bu, canal for a branch of the r. buccalis lateralis ;  i/Cl, anterior division 
of the infraorbital sensory line ; nal. anterior division of the naso-hypophyseal opening ;  
sch-sel5, canals for the first t o  fifth nerves o f  the lateral sensory field;  vch, canal for 
the preorbital division of the v.  capitis lateralis; visa, vls4, vlslj, canals for the third, 
fourth and sixth dorso-Iateral superficial veins ; vse, canal for the v. scapularis;  V2, canal 
for the r .  maxilIaris V.  
- 5-
P L A T E 7 .  
Figs . 1 ,  2 .  - Cephalaspis broughi n.  sp. (p . 268) . Imperfeet eephalie 
shield in eounterpart. Outer parts of dorsal exoskeleton split off and shown 
in ventrai view in fig. 2. ENS no. 49 3 .  H o lo t y P e. Slightly redueed. 
eie, extra-lateral sensory line ; ifc, infraorbital sensory Ene ;  ifel ,  anterior division 
of infraorbital line ; le, main lateral line ; sec, scapular sensory line; ste, supratemporal 
sensory line. 
P L A T E 8 .  
Fig. 1 .  - Cephalaspis dissimulata n .  sp. (p. 2 8 8 ) .  Cephalie shield in 
dorsal view. Exoskeleton removed. Pal. Mus . Oslo no. A30042.  H o l 0-
t Y P e. X 2213. 
Fig. 2 .  - Cephalaspis oreas n. sp . (p . 278) .  Dors al exoskeleton and 
parts of endoskeleton of eephalie shield ; on the right eornu a small portion 
of the superficial layer of the ventrai exoskeleton is exposed. Ventrai view. 
Pal. Mus . Oslo no.  A30036 .  H o l o t  y P e .  X 3%. 
aear, canal for the a. caroti s ;  adsm. canal for the a. postorbitalis superficiali s ;  
a/ae, canal for t h e  a .  facial is ;  adl4 , canal for the fourth lateral branch of the a.  adorbi­
tulis ;  ala, canal for an anterior dorso-lateral superficial artery ; ala3 , ala4, canals for the 
third and fourth dor'so-lateral superficial arteries ;  ars?, canal possibly for a superficial 
branch of the a.  rostralis;  ase, canal for the a .  scapularis ; eh , canal for the notochord; 
dl, canal mainly for the ductus endolymphaticus ; ne, neural canal; nv?, can al possibly 
for the ventraI root of a spinal nerve; seha, sehp, canals for the anterior and posterior 
branches of the first nerve for the lateral sensory field; seh-seI5, canals for the first 
to fifth nerves for the lateral sensory field ; veer, canal for a superficial branch of the 
v. cerebralis anterior; vel, canal for the v .  capitis lateralis ;  veh, canal for the pre­
orbital division of the v .  capitis l aterali s ;  vcos, canals for superficial branches of the 
v.  cornualis medialis ;  vest, vestibulum; vizl, canal for the v .  inter-zonalis lateralis ;  
via, basal trunk for some anterior dorso-Iateral superficial veins ;  vis, canal for a dorso­
lateral superficial vein; vls2-vls4 , vls6, canals for the second to fourth and the sixth 
dorso-Iateral superficial veins ;  vrd, can als for superficial branches of the v. rostralis ;  
vse, canal for t h e  v .  scapularis ;  V2,  canal for t h e  r .  maxillaris V; V3 ,  canal for the 
r. mandibularis V; V3a, V3P, canals for the distal and proximal p arts, respectively, 
of the r. mandibularis V; Vm, canal for the motor roots of the 'ro maxillaris V; 
IX, canal for the n .  glossopharyngeus ;  X, canal for the n .  vagus ;  XI, canal for the 
r. lateralis vagi.  
P L A T E 9 .  
Figs . 1 ,  2 .  - Cephalaspis pygmaea n .  sp . (p . 28S) . Imperfeet eepha­
lie shield in eounterpart (fig .  1 in ventrai ; fig. 2 in dorsal view) ; dorsal 
parts of the left side mueh abraded. Pal. Mus . Oslo no. A30040 . H o l a­
t y P e .  X 2 .  
Fig. 3 .  - Cephalaspis pygmaea n.  sp. (p . 28S) . Dorsal exoskeleton of 
imperfeet eephalie shield, ventrai view. Pal. Mus . Oslo no. A3004 1 .  X 2 .  
Fig. 4 .  - Cephalaspis retusa n.  sp. (p . 2 9 9 ) .  Cephalie shield. Dorsal 
exoskeleton and parts of the endoskeleton exposed in ventrai view. ENS 
no. S08. H o l o t  y P e . X 2 .  
Fig. S .  - Cephalaspis retusa n.  s p .  (p . 299) .  Imperfeet eephalie shield; 
exoskeleton and mueh of the dorso-median endoskeleton laeking. Pal. Mus. 
Oslo no. 3 3 .  X 2 .  
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Figs . 6, 7 .  - Cephalaspis retusa n. sp.  (p . 299) .  Cephalic shield in 
dorsal view. Exoskeleton and a large part of the dorso-median endoskeleton 
missing. In fig. 6 an antero-lateral part of the shield is shown, further 
prepared and on larger scale than in fig. 7. Pal. Mus . Oslo no. 1 8 . Fig. 6,  
X 4 ;  fig . 7 ,  X 2 .  
aeffcp, canal for the a .  efferens communis (par) ; amarg, canal for the a .  mar­
ginalis ;  dl, canal for the ductus endolymphaticus ;  dsf, dorsal sensory field;  kl, k2• first 
and second branchial fossae ; med, division of the cranial cavity for the medulla 
oblongata ; ne, neural canal ; psel, ridge in the roof of the oralo-branchial chamber 
caused by the first nerve for the lateral sensory field; pV 2.  ridge in the roof of the 
oralo-branchial chamber caused by the r .  maxilIaris V; selta. seltp. canals for the 
anterior and posterior branches of the first nerve for the lateral sensory field ; 
selg-seI5. can als for the third to fifth nerves for the lateral sensory field ; vest, vesti­
bulum; vmarg, vmargl . canals for the v. marginalis ;  vrs, rostrai vein sinus ; V2. canal 
for the r. maxilIaris V; V3, c anal for the r. mandibularis V. 
P L A T E 1 0 . 
Figs . 1 ,  2 .  - Cephalaspis hoeli Stensio (p . 292) . Imperfect cephalic 
shield in counterpart (fig. 1 in ventraI ,  fig. 2 in dorsal view) . Pal. Mus . Oslo 
no. A30050.  X 22,1.  
aad, canal for the a .  adorbitalis ; adlt-adlg, c anals for the first t o  third lateral 
branches of the a .  adorbitalis ;  adl2b, posterior branch of the canal adl2 ; adsm, canal 
for the a .  postorbitalis superficiali s ;  afac, canal for the a.  facialis ; alaz-ala4 , canals 
for the second to fourth anterior dorso-Iateral superficial arteries ; alp, can al for a 
posterior dorso-lateral superficial artery; aor, aortal ridge ; ifc, infraorbital sensory line ; 
le, main lateral line ; Iq. anterior division of the main lateral line ; ne, neural canal; 
se/ta, sellp, canals for the anterior and posterior branches of the first nerve for the 
lateral sensory field ; selt-se/n, can als for the first to fifth nerves for the lateral 
sensory field; ste, supratemporal sensory line ; vel, canal for the v. capitis lateralis ;  
vell , canal for the preorbital division of the v.  c apitis lateralis ;  vds, canal  for a dorso­
median superficial branch of the v .  capitis lateralis ; vizl. canal for the v .  inter-zonalis 
lateralis ; vip, basal trunk for some posterior dorso-lateral superficial veins; vlsg , vls4, 
vls6, vls7, canals for the third, fourth , sixth, and seventh dorso-lateral superficial veins;  
. VI?, canals possibly for branches of the n .  profundus ;  V2, canal for the r .  maxilIaris V; 
V3, canal for the r. mandibularis V ; VII, canal for the n. facialis .  
P L A T  E 1 1 . 
Fig. 1. - Cephalaspis excellens n .  sp.  (p . 308 ) .  Outer division of the 
middle layer of the exoskeleton from the dorsal s ide of the cephalic shield 
between pectoral sinus and orbital opening, exposing circum-areal canals and 
the plexus of intra-areal canals ; ventraI view. ENS no. 523.  About X 1 8 .  
Fig. 2 .  - Cephalaspis excellens n .  sp . (p. 308 ) .  Middle layer of the 
dorsal exoskeleton just laterally to the orbital opening, ventraI view. Pal .  
Mus . Oslo no. A30062. H o l o t  y P e (same specimen as in pl. 13- 1 5 ;  
1 6: 1 ) .  About X 1 8 .  
Fig. 3 .  - Cephalaspis hoeli Stensio (p . 292).  Dorsal exoskeleton of 
incomplete cephalic shield ; ventraI view . .  Pal .  Mus . Oslo no. A30047. X 2112. 
Fig. 4 .  - Cephalaspis exilis n. sp.  (p . 296) . Cephalic shield ,  dorsal 
view. Exoskeleton largely removed. Pal. Mus . Oslo no. A30052.  X 2� . 
Fig. 5 .  - Cephalaspis exilis n .  sp. (p . 296). Cephalic shield, dorsal 
exoskeleton in ventraI view. Pal. Mus . Oslo no. A30053. H o l o t  y P e. 
X 2�. 
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adsm, canal for the a. postorbitalis superficialis ; aDr, aortal ridge ; eae, circum­
areal canal ; ease, ascending vascular canals ; esemp, division of the labyrinth cavity 
for the posterior semicircular canal; dl, canal for the ductus endolymphaticus ; iae, intra­
areal canals;  ife, infraorbital sensory line ; ifcl ,  anterior division of infraorbital sensory 
line ; le, main lateral line ; mp, anterior transverse sensory line; rade, radiating vascular 
canal;  see, scapular sensory line ; seha, sehp, anterior and posterior branch of the canal 
for the first nerve of the lateral sensory field; sel_seI5, canals for the second ,to 
fifth nerves for the lateral sensory field ; splx, canals of the subepidermal vascular 
plexus;  ste, supratemporal sensory line ; vel, canal for the v .  capitis lateralis ; vizm, canal 
for the v.  inter-zonalis medialis;  via, canal for the b asal stem of some anterior dorso­
l ateral superficial veins ; vip, canal for the basal stem of some posterior dorso-Iateral 
superficial veins ; vls2-vls4, canals for the second to fourth dorso-Iateral superficial 
veins; V2, canal for the r .  maxillaris V; VII, canal for the n.  facialis. 
P L A T E 1 2 . 
Fig. 1 .  - Cephalaspis excellens n. sp. (p . 308) .  Exoskeleton on distal 
part of right eornu (lateral margin down) . Stained with alizarin . ENS no. 5 1 5  
(same specimen as in pls . 1 6 : 2 ;  1 7) .  About X 1 8 .  
Fig. 2 .  - Cephalaspis excellens n .  sp. (p. 308) .  Almost eomplete eepha­
lie shield, dorsal view. Pal. Mus . Oslo no. A30063 (same speeimen as in 
pl. 40 :4-5) .  X 11h. 
. 
Figs . 3 ,  4. - Cephalaspis hyperboreus n. sp . (p . 305) .  Cephalie shield 
in eounterpart (fig. 3 in ventrai, fig. 4 in dorsal view) . The part in fig. 4 is 
stained with alizarin. ENS no . 5 1 1 .  X 1l,4. 
Fig. 5 .  - Cephalaspis vogti Stensio (p . 3 1 4) .  Exoskeleton and super­
ficial parts of endoskeleton of right side of imperfeet eephalie shield, ventrai 
view. Stained with alizarin. Pal. Mus . Oslo no. A30065 (same speeimen 
as in pl. 1 8 : 1 ). X 1 %. 
ae, canal for the a. cornualis ; adh-adI3, canals for the first to third lateral 
branches of the a .  adorbitalis ;  alal-ala4, canals for the first to fourth anterior dorso­
lateral superficial arteries; alp2, canal for the second posterior dorso-Iateral super­
ficial artery; ap, antorbital p rominence; ase, canal for the a.  scapularis ;  bu, canal for 
a branch of the r. buccalis ;  nal, opening for the hypophyseal duct; na2, nasal opening ; 
p, pore of the mucous canal system; r, ridge belonging to the external ornament of 
the exoskeleton; seha, sehp, canals for the anterior and posterior branches of th.e 
first nerve for the lateral sensory field; seh-seI5 , canals for the first to fifth nerves 
for the lateral sensory field; vem, canal for the v .  cornualis medialis ; vip, canal for a 
basal trunk of some posterior dorso-Iateral superficial veins ; vlsl-vls4, vls6-vls7, 
canals for the first to fourth, and the sixth and seventh dorso-Iateral superficial veins ; 
vse, canal for the v. scapularis. 
P L A T E 1 3 . 
Cephalaspis excellens n. sp . (p . 308) .  Cephalie shield in dorsal view. 
Most of the exoskeleton split off so that many of the eavities and eanals 
in the endoskeleton are exposed. Pal. Mus . Oslo no. A30062. H o l  o t y P e 
(same speeimen as in pls .  1 1 :2 ;  1 4 ;  1 5 : 1 -2 ;  1 6 : 1 ) .  X 2 � . 
aerl, canal for the a. cristae longitudinalis dorsalis ; adla, canal for the third 
lateral branch of the a.  adorbitalis ;  ala�la4, canals for the second to fourth dorso­
lateral superficial arteries ;  alpl,  canal for the first posterior dorso-Iateral superficial 
artery ; aD, groove for the aorta dorsalis ; asb, groove for a.  segmental artery, ase, canal 
for the a.  scapularis ; asel, ase2, canals for the first  and second a.  scapularis; ibrl , first 
interbranchial ridge ; n, nerve canals (for cutaneous nerves) ; nal. opening for the hypo-
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physeal sae ;  na2, nasal opening; nd2-nds, canals for the dorsal roots of the second 
and third spinal nerves;  nV2, eanal for the ventrai root of the second spinal nerve ; 
rhg, gro ove probably for the peripharyngeal eiliated groove ; selt-seI5 , canals for the 
first to fifth nerves for the lateral sensory field;  vel, eanal for the v.  eapitis lateralis ; 
vlss-vlsG, can als for the third to sixth dorso-Iateral superficial veins ; vse, eanal for 
the v. seapularis ;  vso, eanal for a supraorbital vein;  Vvn12-vvmS, can als for the second 
and third vertebro-medullar veins ; V2, canal and grooves for the r. maxilIaris V; 
Vs , grooves for the r. mandibularis V. 
P L A T E 1 4 . 
Cephalaspis excellens n. sp.  (p . 308) .  Cephalic shield, dorsal exoskeleton 
and parts of the endoskeleton in ventrai view. Pal. Mus . Oslo no. A30062.  
H o l o t  y P e (same speeimen as in pls . 1 1 :2 ;  1 3 ;  1 5 : 1 -2 ;  1 6 : 1 ) .  X 2 � . 
aerlt, eanal for a ventrai braneh of the a. eristae dorsalis to the neural canal; 
adl4 , can al for the fourth lateral braneh of the a .  adorbitalis;  ala?, canal possibly 
for a dorso-lateral superficial artery ; ao, aortal groove; asb, groove for a segmental 
artery ; ase, eanal for the (second) a .  seapularis ; i/Cl ,  anterior division of the infra­
orbital sensory line ; n, nI. can als and grooves for eutaneous nerves ;  ne, neural canal ; 
selt-seI5 , can als for the first to fifth nerves for the lateral sensory field ; vel, canal 
for the v.  eapitis lateralis ;  vip, eanal for the basal stem of some dorso-lateral super­
ficial veins;  vls3 , vls6, canals for the third and sixth dorso-lateral superficial veins, 
respeetively; vrd, canals for dorsal superficial branehes of the v.  rostralis; vse, e anal 
for the v. seapularis ;  Vvm2-vvmS, canals for the second and the third v. vertebro­
medullaris ;  Va, eanal for the r .  mandibularis V; Vil, eanal for the n. faeialis ;  IX, eanal 
for the n .  glossopharyngeus. 
P L A T E 1 5 . 
Figs .  1 ,  2 .  - Cephalaspis excellens n .  sp. (p . 308) .  Dorso-median part 
of the cephalic shield, showing cavities and canals in the endoskeleton ; 
ventrai (fig. 1 )  and dorsal (fig. 2) view. A small portion of the dorsal exo­
skeleton preserved on the right side in fig. 2. Pal .  Mus . Oslo no. A30062. 
H o l o t  y P e (same speeimen as in pls . 1 1 : 2 ;  1 3- 1 4 ;  1 6 : 1 ) .  About X 6.  
Figs . 3 ,  4 .  - Cephalaspis excellens n. sp. (p .  308) .  Dorso-median part 
of the cephalic shield ; parts of the ethmoidal and orbito-temporal regions 
and of the roof of the oralo-branchial chamber. Fig. 3, right side in dorsal 
view ; fig . 4, left side in ventrai view. ENS no. 522. X 5 .  
aad, can al for the a .  adorbitalis ;  aear, eanal for the a .  earotis ; aerl, eanal for the 
�. eristae dorsalis ;  aerlt, eanal for a braneh of the a .  eristae dorsalis; adsm, can al for 
the a. postorbitalis superficialis ;  a/ae, eanal for the a .  faei alis ; a/p, eanal for a posterior 
braneh of the a .  faeialis ;  ala, canal for the basal trunk of some anterior dorso-Iateral 
superfieial arteries ;  ala2, eanal for the second anterior dorso-lateral superfieial artery ; 
ao, aortal groove; ap, antorbital prominenee;  as, eanal for the a. segmentalis oeeipitalis ;  
eaeu, can alis acustieus ; eh,  eanal for the notoehord; com, commissural division for the 
labyrinth eavity; epost, eanal for the a .  eneephalica posterior; esema, esemp, divisions 
of the labyrinth eavity for the anterior and posterior semicireular canals, respeetively ; 
des, e anal for the nerve of the dorsal sensory field; dx, eanal for an artery, probably 
a braneh of the a .  eneephalica posterior; geh, trigeminus-l ateralis chamber; hys, division 
of the ethmoidal cavity for the hypophyseal sae; ibrl , first inter-branehial ridge ; 
lat, canal for the root fibres of the n. lateralis anterior ;  m ed, mes, met, divisions of 
the eranial cavity for the medulla oblongata, the meseneephalon, and the eerebellum, 
respeetively ; n, canals and grooves for eutaneous nerves;  nds, canal for the dorsal root 
of the third spinal nerve ; orb, orbit ; pV2, ridge in the roof of the oralo-branehial 
ehamber, caused by the r. maxilIaris V ; sel! , sela-seI5, canals for the first, and third 
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lo fifth nerves for the lateral sensory field; soe, supraorbital sensory line ; su, can al 
for the r .  ophthalmicus lateralis; v, canal for a branch of the v. cerebralis anterior;  
ve, vagus canal ; veer, canal for a dorsal branch of the v.  cerebralis anterior ; vdsv, canal 
for the otical vein ; vel, canal for the v .  capitis lateralis ; veh?,  canal possibly for the 
preorbital division of the v.  capitis lateralis ;  vest, vestibulum; via, v ip, canals for basal 
trunks of some dorso-Iateral superficial arteries ; V IS2-vls4 , canals for the second to 
fourth dorso-Iateral superficial veins ; vso, canal for a supraorbital vein ; vsoe, occipital 
vein sinus ; vvmld, VVmIS, canals for the right and left first vertebro-medullar vein;  
vvm2, canal  for the second vertebro-medullar vein ;  Vm, canal  for  the motor root  of 
the r .  maxillaris V; Vs, canal for the sensory trigeminus roots ; V2, can al or  groove 
for the r .  maxillaris V; Vs, canal or groove for the r. mandibularis V ;  VsP, canal for 
the p roximal part of the r. mandibularis V; VII, canal for the n. facialis; IX, canal for 
the n. glossopharyngeus ;  lXI, canal for a cutaneous branch of the n .  glossopharyngeus 
(probably a r . lateralis) ; X, canal for the n .  vagu s ;  XI, canal for the r . lateralis vagi. 
P L A TE 1 6 . 
Fig. 1 .  - Cephalaspis excellens n. sp . (p . 308) .  Dorso-median part of 
the cephalic shield, showing impressions of the oralo-branchial chamber as 
weU as cavities and canals in the endoskeleton ; dorsal view. Pal. Mus . Oslo 
no. A30062. H o l o t  y P e (same specimen as in pls . 1 1 : 2 ;  1 3-1 5) .  
About X 5 Yz . 
Fig. 2 .  - Cephalaspis excellens n. sp.  (p . 308) .  Cephalic shield in 
dorsal view. A dorso-median portion of the shield and most of the exo­
skeleton removed. Stained with alizarin . ENS no. 515 (same specimen as 
in pls . 1 2 : 1 ;  1 7) .  About X 2 Yz . 
aear, canal for the a. carotis;  adls-adI4, canals for the third and fourth lateral 
branches of the a .  adorbitalis ; adl4b,  posterior branch of the c anal adl4; alal-ala4, 
canals for the fir,st to fourth anterior dorso-Iateral superficial arteries; alaS-4, can al 
for the common basal stem of the third and fourth anterior dorso-Iateral superficial 
arteries ; alp, canal for the basal stem of the posterior dorso-Iateral superficial arteries ;  
alp l ,  alp2,  canals for the first a n d  second posterior dorso-Iateral superficial arterie s ;  
ars, canals for superficial branches of t h e  a.  rostralis ;  as, canal f o r  t h e  a.  segmentalis 
occipitalis ;  caeu, canalis acusticus ; eh, canal for the notochord; epost, canal for the 
a. encephalica posterior ;  esemp, division of the l abyrinth cavity for the posterior semi­
circular canal ; geh , trigeminus-lateralis chamber; gsel4 , division i n  the vestibulum for 
the ganglion of the fourth nerve for the lateral sensory field; hys, division of the 
ethmoid cavity for the hypophyseal sac; ibrl-ibr2, first and second interbranchial 
ridges ; n, canals for somatic sensory nerve branches;  pg, p artitions from the floor of 
the vestibulum, partly subdividing this cavity in compartments for the ganglia of the 
nerves for the lateral sensory field ;  seh-seI5 , canals for the first to fifth nerves for 
the lateral sensory field; ve, vagus canal; vel, canal for the v. capitis lateralis;  Vell , canal 
for the preorbital division of the v .  capitis lateralis ;  vlabp, canal for the v . labyrinthi 
posterior ;  vip, canal for the common bzsal stem of some posterior dorso-Iateral 
superficial veins ; VISI-vls7, canals for the first to seventh dorso-lateral superficial 
veins ; vrd, canals for dorsal superficial branches of the v.  rostralis ; Vm, canal for the 
motor roots of the r .  maxillaris V ;  V2, canal for the r .  maxilIaris V; V3, canal for the 
r. mandibularis V; VsP, proximal canal for the r. mandibularis V; IX, canal for the 
n.  glossopharyngeus;  X, canal for the n. vagus ; Xbrl , canal for the r .  branchialis 1 
of the n. vagus. 
P L A T E 1 7 . 
Cephalaspis excellens n .  sp . (p . 308)  Dorso-median part of a cephalic 
shield, showing cavities and canals in the endoskeleton ; ventrai view. Stained 
with alizarin . ENS no. 515 (same speeimen as in pls . 12 : 1 ;  16 :2) .  X 5 .  
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aear, canal for the a. carotis ;  afae, canal for the a. facialis ;  ao, aortal groove ; 
aor, aortal ridge ; eaeu, can alis acusticus ;  esemp, division of the labyrinth c avity for 
the posterior semicircular canal ; geh, trigeminus-Iaterali s  chamber; hys, division of the 
ethmoid cavity for the h ypophyseal sac ;  lat, can al for the root fibres of the n.  lateralis 
anterior;  ne, neural canal ; ve, vagus canal ; vel, canal for the v. capitis lateralis ;  
vip, can a l  for the common basal stem o f  some posterior dorso-Iateral superficial veins ; 
vls3 , canal for the third dorso-Iateral superficial vein ; vsoe, occipital vein sinus;  
vvm, canal for a v.  vertebro-medullaris ;  Vm, canal  for the motor root of the r .  maxil­
Iaris V; Vs, canal for the sensory trigeminus roots;  V2, canal for the r .  maxilIaris V; 
V3, canal for the r. mandibularis V; V3P, canal for the proximal division of the 
r. mandibularis V; XI, canal for the r .  lateralis vagi . 
P L A T E 1 8 . 
Fig. 1 .  - Cephalaspis vogti Stensio (p . 3 14) .  Part of the right shoulder­
girdle . To the left the ventrai side of the cornu is exposed, to the right a 
ventrai portion of the shield is removed so that parts of the endoskeleton 
are seen. Ventrai view. Stained with alizarin . Pal. Mus . Oslo no. A30065 
(same speeimen as in pl. 1 2:5) .  X 4. 
Fig. 2. - Cephalaspis eurynotus n.  sp. (p . 320) . Cephalic shield in 
dorsal view: a postero-median portion of the inter-zonal part and a postero­
lateral part of the left cornu are miss ing. ENS no. 53 1 .  H o l o t  y P e.  
X 1 % . 
a, groove for an artery in the roof of the marginal vein sinus, coming from the 
l:. marginalis ;  ae, canal for the a. cornualis ; aea, canal for the a. cornualis accessori a ;  
aeant, canal for an anterior ventraI branch of the a.  cornuaIis ;  amarg, canal for the 
a. marginal is ;  ase, canal for the a .  scapularis ;  na2, nasal opening ; nz, canal for a 
nerve to the pectoral fin ;  ov, opening in the postbranchial  wall from the marginal 
vein sinus to the trunk cavity; sel5, fifth nerve canal for the lateral sensory field ; 
vbr, canal for the v. brachial is ;  velat, canal for the v. cornualis laterali s ;  vern, canal 
for the v. cornualis medialis ; vip, canal for the common basal stem of some posterior 
dorso-lateral superficial veins; vmarg, can al for the v.  marginalis ;  vse, canal for the 
\. scapulari s ;  vsmarg, marginal vein sinus. 
P L A T E 1 9 . 
Fig. 1. - Cephalaspis hyperboreus n .  sp. (p . 305) .  Cephalic shield in 
dorsal view. Basal layer of the exoskeleton preserved, partly concealing 
the canals in the endoskeleton . ENS no. 5 1 2 . H o l o t  y P e. X 1 %. 
Fig. 2 .  - Cephalaspis powriei Lank. var. polaris n. var. (p . 3 1 7) .  
Imperfect cephalic shield in dorsal view; a dorso-median portion missing. 
ENS no. 530. Nat. size . 
aad, canal for the a. adorbitalis; adI2-adI3, canals for the second and third 
l <lteral branches of the a.  adorbitalis ;  afne, canal for the a.  facialis ;  a/p, posterior branch 
ot the canal a/ae; seira, seilP, canals for the anterior and posterior branches of the 
first nerve for the lateral sensory field; seI2-seI5 , canals for the second to fifth 
nerves for the lateral sensory field;  vei}, c anal for the preorbital division of the 
v. capitis lateralis ;  vip, canal for the common basal trunk of the fifth and sixth dorso­
lateral superficial veins; vlsz--vls4 , canals for the second to fourth dorso-lateral super­
ficial veins ; V2, canal for the r. maxilIaris V. 
P L A T E 2 0. 
Cephalaspis recticornis n. sp. (p . 323) .  ENS no.  533 . H o l o t  y P e 
(same speeimen as in pl. 1 1 4:3) . 
- 1 1 -
Fig. l. - Part of the ventrai rim from the antero-Iateral margin of 
the cephalic shield, showing the outer face of the superficial layer of the 
exoskeleton. Ventrai view. About X 5 .  
Fig. 2 .  - Cephalic shield i n  dorsal view ; a postero-median portion, 
parts of the left antero-Iateral margin and tips of the cornua missing. %.  
p, p ores o f  the mucous canal system; seha, sehp, c anals for the anterior and 
posterior branches of the first nerve for the lateral sensory field ; sel2 , sel4 , sel5, canals 
for the second, fourth and fifth nerves for the lateral sensory field. 
P L A T E 2 1 . 
Fig. 1 .  - Cephalaspis recticornis n. sp. (p . 323) .  Imperfect cephalic 
shield (most of the right side missing) , consisting mainly of the dorsal 
exoskeleton. Ventral view. ENS no. 5 34 .  2.13. 
Fig. 2. - Cephalaspis eurynotus n. sp. (p . 320) . Part of the dorsal 
exoskeleton near the dors al sensory field ; ventrai view. Pal. Mus . Oslo 
no. A30066. About X 6 .  
Fig. 3 .  - Cephalaspis recticornis n .  sp .  (p . 323) .  Part of  the dorsal 
exoskeleton near the dorsal sensory field ; ventrai view. ENS no. 5 3 5 .  
About X 6 .  
case, ascending vascular canals; radc, radiating vascular canals . 
P L A T E 2 2 . 
Figs . 1 ,  2. - Cephalaspis platycephalus n. sp. (p . 327) .  Cephalic 
shield in counterpart (fig. 1 in dorsal, fig. 2 in ventrai view) . Pal. Mus . 
Oslo no. A30067 . H o l o t  y P e. X l1h . 
dr, dorsal ridge; ifc, infraorbital sensory line ; le, main lateral line. 
P L A T E 2 3 . 
Fig. 1. - Cephalaspis sinuata n. sp. (p . 3 34) .  Imperfect cephalic shield 
in dorsal view ; most of the exoskeleton split off. ENS no. 545 . About X Ph. 
Fig. 2 .  - Cephalaspis verruculosa n .  sp . Cp . 3 30) . Imperfect cephalic 
shield, dorsal view. Exoskeleton partly preserved on the inter-zonal part. 
Pal . Mus . Oslo no. A 3 0069 . H o l o t  y P e. About X 1 % . 
aad, canal for the a. adorbitalis ; adh--adI4 , canals for the first to fourth lateral 
branches of the a. adorbitalis;  afac, canal for the a. facialis ;  ala, canal for the basal 
trunk of the anterior dorso-Iateral superficial arteries ;  ala l-ala4 , canals for the first 
to fourth anterior dorso-Iateral superficial arteries ;  dl, canal for the ductus endo­
lymphaticus ; selta, seltp, canals for the anterior and posterior branches of the first 
nerve for the lateral sensory field ;  seI2-seI5, canals for the second to fifth nerves for 
lateral sensory field; velt, canal for the preorbital division of the v. capitis lateralis ;  
vcos, canal for a superficial branch of the v .  cornualis medialis ; vizl, canal for the 
v. inter-zonalis lateralis;  vip, canal for the basal trunk of some of the posterior dorso­
lateral superficial veins ; VISl-vls7, canals for the first to seventh dorso-Iateral super­
ficial veins ; vsc, canal for the v .  scapularis;  V2, canal for the r. maxi1laris V ;  V3?,  canal, 
possibly for the r. mandibularis V. 
P L A T E 2 4 . 
Fig. 1 .  - Cephalaspis verruculosa n .  sp. (p . 330) .  Fairly complete 
cephalic shield in dorsal view; distal part of left cornu missing. ENS 
no. 540.  X 11h.  
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Fig. 2. - Cephalaspis verruculosa n .  sp. (p . 3 3 0) . Imperfeet cephalic 
shield in dorsal view ; a postero-lateral part of the shield is missing. ENS 
no . 5 3 9  (same specimen as in pl . 1 1 4 :2) . X 1 Yl.  
adI4?, canal for a lateral branch (possibly the fourth one) o f  the a .  adorbitalis ;  
adsm, canal for the a .  postorbitalis superficiali s ;  vizm, canal for the v .  inter-zonalis 
medialis. 
P L A T E 2 5 . 
Fig. 1. - Cephalaspis arcticus Stensi6 (p . 342) . Imperfeet, much 
weathered and abraded cephalic shield in dorsal view. ENS no. 5 5 5 .  X 1113. 
Figs . 2, 3 .  - Cephalaspis sinuata n .  sp. (p. 3 34) .  Imperfect cephalic 
shield in counterpart ; fig. 2 in dorsal view ; fig. 3 dorsal exoskeleton in 
ventrai view. A large antero-lateral part of the shield missing. The shield 
in fig . 2 is stained with alizarin . ENS no. 546 .  H o l o t  y P e.  X 1 113.  
adl2, canal for the second lateral branch o f  the a .  adorbitalis ; alal-ala2, canals 
for the first and second anterior dorso-Iateral superficial  arterie s ;  dsp, dorsal spine ; 
selta, canal for the anterior branch of the first nerve for the lateral sensory field ; 
vlsg-vlsG , canals for the third to sixth dorso-lateral superficial veins ; V2, canal for 
the r. maxilIaris V .  
P L A T E 2 6 . 
Fig. 1 . . - Cephalaspis tenuicornis n .  sp.  (p . 3 3 8 ) .  Cephalic shield in 
dorsal view. A postero-median portion of the inter-zonal part and some 
peripheral parts on the left side of the shield are missing. Exoskeleton 
partly preserved. ENS no.  552. H o l o t  y P e. Somewhat more than Yl. 
Fig. 2 .  - Cephalaspis crojti n .  sp .  (p. 344) . Much abraded cephalic 
shield, dorsal view. A postero-median portion of the inter-zonal part is 
missing. Pal. Mus. Oslo no. A30084 .  H o l o t  y P e.  %. 
aor, aortal ridge ; ba, buccal are a ;  dext, groove for the efferent external duct 
from the second gill-sac ; ibrg, third i nterbranchial ridge ; kl ,  first branchial fossa;  
velr, velar ridge . 
PLATE 27. 
Fig. 1 .  - Cephalaspis exilis n. sp. (p . 296). Cephalic shield, laeking 
the cornua and the most rostrai part ; preserved mainly as an impression 
of the oralo-branchial chamber. Dorsal view. ENS no. 505 (same speeimen 
as in pl. 34 : 1 ) .  X 5 .  
Fig. 2 .  - Cephalaspis signata n .  sp .  (p . 347) . Antero-lateral part of 
an impression of the oralo-branchial chamber (part of the same shield as 
in pl. 29 :2 but more enlarged) . Pal. Mus . Oslo no. A300 8 5 .  H o l o t  y P e 
(same specimen as in pls . 28 :1 ;  29-31; 32: 1 -3 ;  3 5 : 3 ;  114 : 1 ) . Coated with 
ammonium chloride . X 2Yl. 
a, groove for a branch of the a. marginalis ; a + IXa, groove for an efferent 
arteriole and for a branch of the n. glossopharyngeus ;  aa, grooves for afferent arte­
rioles ;  aa//, groove for an afferent branchial artery ; aa//?, groove possibly for an 
afferent branchial artery or a branch of it ;  acar, canal for the a.  carotis ;  ae/ft­
{le//H, can als or grooves for the aa. branch i ales efferentes 1-8; ae//e, canal for the 
l'. branchialis efferens communis ;  amarg, canal for the a .  marginal is ;  ao, aortal canal ; 
aor, aortal ridge ; aqt, aq2, groove probably for an efferent duct in the first and 
second gill-sacs ; arostr, groove for the a. rostralis ;  asp, groove for the a. spiraeularis ;  
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asubel, eanal for the a. subclavia; dext, groove for the external efferent duet from 
the first gill-sae; dexta, impression of an unknown strueture near the external duet ; 
gl, ridges in the first branehial fossa, probably for the attaehment of the gill-Iamellae ; 
kl-k6, k9, first to sixth, and ninth branehial fossae ; kx, fossa behind the last branehial 
fossa;  orb, orbit; p bg, groove probably for the peripharyngeal ciliated groove ; praud, 
impression of the otieal prominenee ; psel, impression eaused by a ridge enelosing the 
first nerve eanal to the lateral sensory field; p V2 ,  impression eaused by a ridge en­
closing the eanal for the r .  maxillaris V ;  th2 ,  ths, impressions in the roof of the seeond 
and third branehial fossae probably of the gl. thymu s ;  V2-V6, eanals for the VY. trans­
versales ventrales 2-6; vrnarg, vrnargl,  eanals for the v .  marginalis ; vnbr, grooves for 
the VY. nutritiae branehiale s ;  vsrnarg, marginal vein sinu s ;  vx, eanal for the last ventraI 
transversal vein; V2, V2a-V2d, grooves for branehes of the r .  maxiIlaris V; Vs, 
Vsa-Vse, grooves for branehes of the f. mandibularis V; VII, VIla-VIId, grooves 
for the n.faeialis and its branehes ;  IX, groove for the n .  glossopharyngeus; IX + aeorn, 
eanal (or groove) for the n .  glossopharyngeus and the a.  eommunieans ; IXb-IXd, 
grooves for branehes of the n.  glossopharyngeus ; Xbr, eanal for some posterior branehial 
rami of the n .  vagus ; Xbrl , eanal for the first branehial ramus of the n .  vagus .  
P L A T E 2 8 . 
Fig. 1 .  - Cephalaspis signa ta n. sp . (p . 347) .  Imperfeet eephalie shield 
(most of the left side and distal parts of the right eornu missing) ; dorsal 
exoskeleton in ventrai view. Pal. Mus . Oslo no. A300 8 5 .  H o l o t  y P e 
(same speeimen as in pls. 2 7 : 2 ;  29-3 1 ;  3 2 : 1 - 3 ; 3 5 : 3 ;  1 1 4 : 1 ) . Somewhat 
more than nat. size. 
Fig. 2 .  - Cephalaspis ibex n. sp. (p . 3 60) . Right shoulder-girdle seen 
from behind ; eornu, in eross-seetion, to the right. Pal. Mus . Oslo no. A 3 0090.  
Ho l o t y p e  (same specimen as in pls . 28 : 3 ;  3 6 : 1 ;  3 7-3 8 ) .  Slightly less 
than X 3%. 
Fig. 3. - Cephalaspis ibex n.  sp. (p . 3 60) .  Cephalie shield in lateral 
view ; distal parts of dorsal spine and the right eornu missing. Pal. Mus . 
Oslo no. A30090.  H o l o t  y P e (same spe eimen as in pls . 2 8 : 2 ;  3 6 :1 ,  3 7  
-3 8) .  Somewhat more than nat. size . 
abr, eanal for the a. braehialis ;  abr!, eanal for a braneh of the a. braehialis ; 
ae, eanal for the a. eornualis ;  dsf, dorsal sensory field;  eie, extra-Iateral line ; ifc, infra­
o rbital sensory line; ifCl ,  anterior division of the infraorbital sensory line ; le, main 
lateral line; rnp, anterior transverse sensory line ; na2, posterior division of the naso­
hypophyseal opening ; nz, eanal for a nerve to the peetoral fin ; pvdsp, postero-ventral 
angle of the dorsal spine ; ste, supratemporal sensory line ; v, eanal probably for a vein ; 
vbr!, eanal for the main v. braehialis ; Vbr2 , eanal for a seeondary v. braehialis ;  velat, 
eanal for the v .  eornualis lateralis ;  vern, eanal for the v .  eornualis medialis ;  veos, eanal 
for a superfieial braneh of the v.  eornualis medialis ; vse, eanals for branehes of  the 
v. seapularis ;  vse?, eanal possibly for the v.  seapularis .  
P L A T E 2 9 . 
Cephalaspis signata n. sp. (p . 347) .  Pal. Mus . Oslo no. A3008 5 .  H o l 0-
ty p e  (same specimen as in pls . 27 : 2 ;  28 :1 ;  30-31 ; 32 : 1 - 3 ; 3 5 : 3 ; 114 : 1 ) .  
Fig. 1 .  - Imperfeet eephalie shield i n  dorsal view. Exoskeleton partly 
removed. N at. s ize. 
Fig. 2 .  - Mainly impression of the roof of the oralo-branehial ehamber ; 
dorsal view (cf. ol. 27 :2) .  X 1 %. 
Fig. 3 .  - Part of the right postbranehial wall, the periehondrial bone­
layer of the posterior side and some canals in the wall, seen from in 
front. X 3 .  
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aaff, groove for an afferent branchial artery;  adlt-adI2 , canals for the first and 
second lateral branches of the a.  adorbitalis ; adsp?, canal possibly for an artery in the 
dorsal spine ; aefh-aefl5 , grooves and canals for the aa. branchiales efferentes 1-5; 
afe, groove for some posterior branchial arteries (probably the common trunk for the 
aa. efferentes 6-8); alal-ala4,  canals for the first to fourth anterior dorso-Iateral 
superficial arteries; alp, canal for a posterior dorso-Iateral superficial artery, alpl ,  alp2, 
can als for the first and second posterior dorso-lateral superficial arteries ;  amarg, canal 
for the a.  marginalis; apw, grooves (or canals) for branches of the a. subc1avia to the 
posterior side of the postbranchial wall; aql-aq3, grooves p robably for an efferent 
duct in the first to third gill-sacs; ardl , grooves for a dorsal branch of the unpaired 
8. rostralis to the roof of the oralo-branchial  chamber; arostr, groove and canal for 
the paired a.  rostralis ; asp, groove for the a .  spiraeularis ; asubc/, canal for the a.  sub­
c1avia;  avs, can als for a branch of the a. subc1avia to the ventrai side of the shoulder­
girdIe ; aX, groove for the a.  branchialis efferens 5 and a branch of the n. vagus; 
aiX, canal for the a. branchialis efferens 5 and the r. branchialis 2 vagi ; a2X, canal 
for the r .  branchialis 3 vagi and probably the common basal stem of the three posterior 
efferent arteries ;  dl , canal for the ductus endolymphaticus; gl, ridges in the branchial 
fossa probably for the attachment of the gill-lamellae ; ibr4 , fourth interbranchial ridge ; 
igl, pits or grooves between the ridges gl; orb, orbit ;  pbg, groove probably for the 
peripharyngeal ciliated groove ; th l-th3,  impressions in the branchial fossae 1-3 
probably caused by the gl .  thymu s ;  vbp, grooves for the v. bucco-pharyngealis ; velt , 
canal for the preorbital division of the v. capitis lateralis ; vest, vestibulum ; vizl, canal 
for the v. inter-zonalis lateralis ; VISI-vlss, can als for the first to eighth dorso-Iateral 
superficial veins; vmarf?, canal for the v .  marginalis ;  vnbr, canals for the VY. nutritiae 
branchiales ; vr, canal for the v.  rostral is ;  vsdl ,vsd4 , canals for dorsal segmental veins; 
vvs, canal for a branch of the v.  marginalis to the vent rai side of the shouldergirdle ; 
V2, V2a-V2d, grooves for branches of the r. maxilIaris V; V3, V3b, grooves for branches 
of the r .  mandibularis V; VII, groove for the n .  facialis, IX + aeom, canal (or groove) 
for the n.  glossopharyngeus and the a.  communicans ; Xbrl,  Xbrla, Xbr2-3 , Xbr3, 
grooves for branchial rami of the n.  vagus ;  Xl, canal for a branch of the n .  vagus.  
P L A T E 3 0. 
Cephalaspis signata n. sp. (p . 347) .  Pal. Mus . Oslo no. A3008 5 .  H o l 0-
t y p e  (same specimen as in pls. 2 7 : 2 ;  28 : 1 ;  29 ; 3 1 ;  32 : 1 - 3 ; 3 5 : 3 ; 1 1 4 : 1 ) .  
Fig. 1 .  - Rostrai part o f  the cephalic shield with most anterior part of 
the roof of the oralo-branchial chamber. Ventrai view. X 1 %. 
Fig. 2. - Right shoulder-girdle , seen from behind ; inter-zonal part to 
the left;  a ventro-median part removed so that some canals are exposed. X 4 . 
Fig. 3 .  - Dorso-median part of the cephalic shield, transversely sectioned 
on level with the posterior part of the orbital opening; seen from behind. 
About X 2lh. 
Fig. 4 .  - Part of the occipital region of the endocranium with certain 
cavities and canals ; dorsal view. X 3 .  
abr, canal for the a .  brachiali s ;  abrl , canal for a branch of the a .  brachialis ; 
aeom, canal for the a. communicans ; adsm, canal for the a. postorbitalis superficialis; 
adspd, adsps, canals for the right and left base vessels, respectively, of the a.  spinae 
dorsalis;  aeffep, groove for the a.  afferens communis (par) ; amarg, canal for the 
u. marginalis; ao, aortal canal; aar, aorta l ridge ; ap, antorbital prominence ; arastr, grooves 
for the p aired a.  rostrali s ;  as, canal for the a.  segmentalis occip italis ; avest, canals for 
the aa. vestibulares ;  com, commissural division of the labyrinth cavity ; des, canal for 
the nerve of the dorsal sensory field; dx, canal for an artery (probably a branch of the 
a.  encephalica posterior) ; igl, grooves between the ridges in the branchial fossae which 
probably served as an attachment for the gill-Iamellae; lat, canal for the root fibres of 
the n.  laterali s  anterior ;  med, met, divisions of the cranial cavity for the medulla oblon­
gata and the cerebellum, respectively; arb, orbit ; seI3-seI5, canals for the third to fifth 
nerves of the lateral sensory field; t, canal possibly for a branch of the a. encephalica 
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posterior; thl ,  impression in the first branchial fossa, probably caused by the gl.thymus;  
v, vein canal ; vbr, canal for the v. brachialis ; ve, vagus canal ; vel,  canal for the v. capitis 
lateralis ; vest, vestibulum; vlabp?, canal possibly for the v. labyrinthi posterior; vmarg, 
canal for the v.  marginalis ; vmargd, canal for a dorsal branch of the v. marginalis ; 
vr ,  canal for the v.rostralis;  vse, canal for the v. scapularis ;  V2, grooves for branches 
of the r.  maxillaris V; V2S, canal for a cutaneous branch of the r.  maxillaris V; lXI ,  canal 
for the r .  branchialis glossopharyngei ; X, canal for the n.vagus;  Xbr2, canal for the 
r. branchialis 2 of the n. vagus. 
P L A T  E 3 1 . 
Cephalaspis signata n. sp. (p. 347) .  Pal. Mus . Oslo no. A3008 5 .  H o l 0-
t y p e  (same specimen as in pls . 27 :2 ;  28 : 1 ;  29-30 ;  32 : 1 -3 ;  3 5 : 3 ;  1 1 4 : 1 ) . 
Fig. 1 .  - Dorso-median part of the cephalic shield, transversely sectioned 
mainly on leve1 with the middle part of the left orbital opening ; to the left 
a p art of the occipital region is exposed seen from in front. About X 2 Yz . 
Fig. 2 .  - Cephalic shield, oblique transverse section, to the left through 
the occipital region, to the right through the orbito-temporal region ; below, 
to the right, a part of the postbranchial wall is seen. View from in front. 
About X 2 Yz . 
Fig. 3 .  - Ventro-median portion of the same part as in fig. 2 ;  a small 
median piece removed.  About X 2 Yz . 
Fig. 4 .  - A dorso-median portion of the left side of the shield, showing 
parts of the inter-zonal endoskeleton, the occipital region and the post­
branchial wall ; some parts removed so that certain canals are exposed. 
Postero-ventral view. About X 3 .  
Fig. 5 .  - Antero-ventral part o f  the same portion a s  in fig. 4 with some 
ventrai parts of the postbranchial wall removed. Oblique ventrai view. 
About X 3 .  
Fig. 6 .  - S ame a s  in fig. 5 but an additional part o f  the postbranchial 
wall removed. About X 3 .  
a ,  arterial canals ; a + Xbr, canal for the a .  branchialis efferens 5 and the rami 
branchiales 2-3 of the n.  vagus;  aeom, canal for the a.  communicans;  adsm, canal for 
the a.  postorbitalis superficialis;  adspd, origin of the canal for the right base vessel 
of the a .  spinae dorsalis ; ae//e, canal for the a .  branchialis efferens communis (par) ; 
ae//5 , canal for the a. branchialis efferens 5 ;  ampa, division of the labyrinth c avity 
for the ampulla anterior; ao, aortal canal or groove ; apwd, apwv, canals for dorsal 
and ventrai branches of the a.  subc1avia to the postbranchial wall ; as, canal for the 
H. segmentalis occipitalis;  aSl, canal for the distal p art of the a. segmentalis occipitalis ;  
asubel, canal for the a .  subc1avia; asubelx, groove in the canal for the a.  subc1avia 
(of unknown significance); cer, division of the cranial cavity for the brain (transitional 
part between the diencephalon and mesencephalon) ; ds, dorsum sellae ; dsv, groove in 
the median wall of the labyrinth cavity for the nerve to the dorsal sensory field ; 
geh, trigeminus-Iateralis chamber; gseh, division of the labyrinth cavity for the ganglion 
of the first nerve to the lateral sensory field; lat, canal for the root fibres of the 
n.  lateralis anterior ; ndl , canal for the dorsal root of the first spinal nerve ; nVl ,  canal 
for the ventrai root of the first spinal nerve ; pin, canal for the saeeus dorsalis and the 
pineal organ; seh,  sel2 , canals for the first and second nerves to the lateral sensory 
field; v, vein canal; ve, vagus canal; vel, canal for the v.  capitis lateralis ; vet, canal for 
a collector vein of the three first vertebro-medullar veins;  vest, vestibulum ; vlabp, canal 
for the v. labyrinthi posterior; vls3 , canal for the third dorso-Iateral superficial vein; 
vsoev, ventrai canals from ·the occipital vein sinus, transmitting veins from the trunk 
cavity; vvma, vvmb, canals for an anterior and posterior vessel forming the first 
vertebro-medullar vein ; vvm2, vvm3, canals for the second and third vertebro-medullar 
veins; x, canal for unknown significance ; IV, canal for the n.  trochlearis ; Vm, canal 
for the motor root of the r. maxiIlaris V; Vs, canal for the sensory root of the n.  trige-
- 1 6 -
minus proper;  Vsa, canal for the sensory root of the n. profundus ;  V3, canal for the 
r. mandibularis V; VaP, canal for the pro xi mal division of the r. mandibularis V;  
IX, canal for t h e  proximal division of t h e  n .  glossopharyngeus;  lXI, canal for the 
branchial ramus of the n .  glossopharyngeus ; IXla, IXlp, can als for somatic-sensory 
branches of the n. glossopharyngeus ;  X, canal for the n. vagus ;  Xl,  X2, canals for 
branches of the n. vagus ;  XI-2, connecting canal between the canals Xl and X2 ; 
Xbr, can al for same posterior rami branchiales of the n. vagus ;  Xbrl-Xbr2, canals 
for the r.  branchialis 1 and 2 of the n .  vagus ;  Xl, canal for the r .  lateralis vagi. 
P L A T E 3 2 . 
Figs . 1-3.  - Cephalaspis signata n .  sp. (p . 347) .  Pal. Mus . Oslo 
no . A300 8 5 .  H o l o t  y P e (same speeimen as in pls . 2 7 : 2 ;  2 8 : 1 ;  29-3 1 ;  
3 5 : 3 ;  1 1 4 : 1 ) . 
Fig. 1 .  - Dorso-median part of the cephalic shield, sectioned longi­
tudinally along the lateral margin of the endocranium. A postero-lateral 
portion of the otical region removed in order to show some deeply situated 
canals . Inter-zonal endoskeleton be1ow ; a median part removed.  X 3 .  
Fig. 2 .  - Dorso-median part of the endoskeleton in ventrai view, some 
ventral parts removed.  X 3 Vs . 
Fig. 3 .  - Antero-lateral portion of the part in fig. 2 ;  some ventral 
parts removed. X 21h. 
Fig. 4. - Cephalaspis hastata n .  sp.  ? (p . 3 56) . Postero-dorso-median 
portion of the cephalic shield ; a large postero-median part removed. Oblique 
posterior view. Stained with alizarin . Pal. Mus .  Oslo no. A30089 (same 
speeimen as in pl. 3 3 : 1 ) . X 3 �-s . 
a, can al for a branch of the a. communicans ; aeom, canal for the a. communicans ; 
adsp, canal for the a. spinae dorsalis ;  adspx, canal for a l ateral branch of the a. spinae 
dorsalis ;  aefh-aefh grooves for the aa. branchiales efferentes 1-2;  ala, canal for 
the basal trunk of the anterior dorso-Iateral superficial arteries ;  ao, aortal groave ; 
a�,  aSI , canals for the a. segmentalis occipitalis ; avest, canal for the a. vestibularis ;  
des, c a n  als for the peripheral branches of the nerve t o  the dorsal sensory field ; dl , canal 
for the ductus endolymphaticus ; gseh,  division of the l abyrinth cavity for the ganglion 
of the first nerve to the lateral sensory field; ibrl-ibr2, first and second interbranchial 
r idges ;  n, can als for cutaneous nerves ;  ne, neural groave ; nd, canal for the dorsal root 
of a spinal nerve ; ndl , canal for the dorsal root of the first spinal nerve ; nVI, canals 
for the ventrai root of the first spinal nerve ; orb, orb it ;  prorb, orbital prominence ; 
p V2,  ridge caused by the r. maxilIaris V; seh-seI5, canals for the first to fifth nerves 
to the lateral sensory field; v, canal for a vein from the vagus ganglion complex to 
the occipital vein sinu s ;  vel, canal for the v.  cap itis lateralis ; vet, canal for a collector 
ve in for the anterior vertebro-medullar veins;  vest, vestibulum; vizl, canal for the 
v. inter-zonalis lateralis; vizm, canal for the v .  inter-zonalis medialis ; vlsa-vlsG , canals 
for the third to sixth dorso-lateral superficial veins ;  vne, canal possibly for a trans­
formed anterior vertebro-medullar vein ;  vsoev, can als for veins from the trunk cavity 
to the occip ital vein sinus ;  vvm, canal for a vertebro-medullar vein ;  vvma, vvmb, canals 
for two vessels  which forrned the first vertebro-medullar vein ;  VIl, can al for the 
n. facialis ; IX + aeom, canal common for the branchial ramus of the n .  glossopharyngeus 
and the a.  communicans ; lXI, canal for the branchial ramus of the n. glossopharyngeus ;  
lXI, canal for a cutaneous branch o f  the n .  glossopharyngeus (consisting o f  or incIuding 
iateralis fibres) ; X, canal for the n. vagus ;  Xl, canal for the r. lateralis vagi. 
P L A T E 3 3 . 
Fig. 1 .  - Cephalaspis hastata n .  sp.  ? (p . 3 5 6) .  Dorso-median part 
of the cephalic shield in lateral view ; some posterior and lateral parts 
removed. Stained with alizarin . Pal .  Mus. Oslo no. A30089 (same speeimen 
as in pl. 3 2 :4) .  X 3 Vs .  
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Fig. 2 .  - Cephalaspis corystis n .  sp . (p . 3 52) . Imperfeet cephalic 
shield ; mainly the dorsal exoskeleton but also some parts of the rostrai 
viseerai endoskeleton displayed. Pal. Mus . Oslo no. A300 8 8 .  H o l  o t y P e 
(same speeimen as in pl. 34 :2-3) .  % .  
Fig. 3 .  - Cephalaspis signa ta n.  sp . (p . 347) .  Much abraded incom­
plete cephalic shield ; dorsal view. Pal. Mus . Oslo no. A30086 .  % .  
adspd, adsps, canals for the right and left base vessels for the a.  spinae dorsalis ;  
ao,  aortal groove ; aor, aortal ridge; com, commissural division of the labyrinth c avity; 
cp, opening from the aortal canal into the right base canal for the a.  spinae dorsalis;  
csema, division of the labyrinth cavity for the anterior semicircular canal ; des, canal 
for the nerve to the dorsal sensory field; dsf, dorsal sensory field; dsp, base of dorsal 
spine ; ifc, infraorbital sensory line ; igl, groove between the ridges in the branchial 
fossa which probably served as an attachment for the gill-lamellae ; Ic, main lateral 
line ; Iq , anterior division of the main lateral line ; nc, neural groove ; orb, orbit ; 
scc, scapular sensory line ; vcer, canal for the v. cerebralis anterior ;  vel, canal for the 
v. capitis lateralis;  velr, velar ridge ; vest, vestibulum; vizl, canal for the v. inter-zonalis 
lateralis ; vcn, canal possibly for a transforrned anterior vertebro-medullar vein. 
P L A T E 3 4 . 
Fig. 1 .  - Cephalaspis exilis n .  sp. (p . 296) . Rostrai part of the cephalic 
shield. Exoskeleton and superficial parts of the endoskeleton ; ventrai view. 
ENS no. 505 (same specimen as in pl. 27 : 1 ) .  X 4Vz . 
Figs . 2, 3 .  - Cephalaspis corystis n .  sp . (p . 352) .  Imperfeet cephalic 
shield in lateral (fig. 2) and dorsal (fig. 3) view. Pal. Mus . Oslo no. A3008 8 .  
H o l o  t y P e (same speeimen as in pl. 3 3 : 2) .  Fig. 2 ,  % ;  fig. 3 ,  somewhat 
less than nat. size . 
afac, canal for the a. facialis (or, possibly, for the n. profundus) ; ap, antorbital 
prominence; ars, canals probably for superficial dorsal branches of the a.  rostralis ;  
bu, canal for a branch of the r. buccalis ; Isf, lateral sensory field;  n, canal for a 
cutaneous nerve branch; na2, posterior division of the naso-hypophyseal opening ; 
orb, orbit ; pvdsp, postero-ventral angle of the dorsal spine ; seh ,  canal for the first 
nerve to the lateral sensory field ;  vch, canal for the preorbital division of the v. capitis 
lateralis ; VISI, canal for the first dorso-lateral superficial vein ; vls2?,  canal possibly 
for the second dorso-Iateral superficial vein; vrd, canal for superficial dorsal branches 
of the v. rostralis. 
P L A T E 3 5 . 
Fig. 1 .  - Cephalaspis hastata n. sp. (p . 356) .  Imperfeet cephalic shield ; 
exoskeleton of the right side of the shie1d seen from the inner side ; almost 
comp1ete dorsal spine in lateral view. ENS no. 5 5 7 .  H o l o t  y P e (same 
speeimen as in pl. 3 6 : 2) .  Nat. size . 
Fig. 2 .  - Cephalaspis ibex n .  sp . (p . 3 60) . Imperfeet cephalic shield 
in lateral view ; rostrai and lateral parts of the shield inc1uding the cornua 
are missing; dorsal spine almost completely preserved.  ENS no. 5 5 8 .  Nat. size . 
Fig. 3 .  - Cephalaspis signa ta n. sp . (p . 347) .  Part of the postbranchia1 
wall of the right side of the shield ; oblique posterior view. Pal. Mus . Oslo 
no. A3008 5 .  H o l o t  y P e (same speeimen as in pls . 2 7 : 2 ;  2 8 : 1 ;  29-3 1 ;  
32 : 1 -3 ;  1 1 4 : 1 ) .  About X 2 Vz . 
aeff4-aeff6, canals or grooves for the fourth to sixth a. branchialis efferens: 
afcI ,  opening into the oralo-branchial chamber of the canal for the seventh and eighth 
8. branchialis efferens ; asubel, canal for the a. subc1avia ;  aIX, canal for the a. branchialis 
2 
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efferens 5 and the r. branchialis 2 vagi ;  dspv, canals for vessels in the dorsal spine ; 
Xa, Xb, Xc, grooves for branches of the r. branchialis 2 vagi ; Xb'l,  groove for the 
main branch of the r .  branchialis 1 vagi ; Xb'la, canal for a branch of the r.  branchialis 
1 vag i .  
P L A T E 3 6. 
Fig. 1 .  - Cephalaspis ibex n .  sp. (p . 360) . Imperfect cephalic shield 
in dorsal view ; the left s ide of the shield is incomplete and crushed ; the 
tip of the dorsal spine and of the right cornu is miss ing. The size of the 
postero-dorso-median parts of the shield is somewhat exaggerated (as these 
parts were Iying nearer to the photographic objective than the other parts) .  
Most of the exoskeleton is split off. Pal .  Mus . Oslo no. A30090. H o I 0-
t Y P e (same speeimen as in pls . 2 8 : 2-3 ; 37-38). X Ph . 
Fig. 2. - Cephalaspis hastata n. sp.  (p . 356) .  Incomplete cephalic 
shield ; dorsal view. A major part of the left s ide of the shield and the 
tip of the right cornu are missing ; the dorsal spine and most of the exo­
skeleton are removed. ENS no. 5 5 7. H o l o t  y P e (same specimen as in 
pl. 35 : 1 ) .  X 1 Y2 .  
aad, canal for the a.  adorbitalis ;  adh-adI4 , can als for the first to fourth lateral 
branches of the a.  adorbitalis ;  adsm, canal for the a.  postorbitalis superficialis ; ala 1 , 
ala�-ala4, canals for the first, third and fourth anterior dorso-Iateral superficial 
arteries;  alp, canal for a posterior dorso-lateral superficial artery ; alp l-alp2, c anals 
for the first and second posterior dorso-lateral superficial arteries ;  asel-aSC2, canals 
f()r the first and second a .  scapularis; csema, division of the labyrinth cavity for the 
anterior semic,ircular canal; dl. canal for the ductus endolymphaticus ;  igl, groove 
between ridges in the first branchial fossa which probably served as an attachment 
for the giII-I ameIIae ; n, can als for cutaneous nerves ;  pbg, groove probably for the 
peripharyngeal ciliated groave ; seha, sehp, can als for the anterior and posterior 
branches of the first nerve to the lateral sensory field; sel2, canal for the second nerve 
to the lateral sensory field; v, vein canal (for a supraorbital vein or for a superficial 
branch of the v. cerebral is anterior) ; vcos, canal for a dorsal superficial branch of 
the v.  cornualis medial is ;  velr, velar ridge ; vizl, canal for the v.  inter-zonalis lateralis ;  
v;zm, canal for the v. inter-zonalis medialis ;  vizms, canal for  a superficial branch of 
�he v. inter-zonalis medial is ;  visla ,  V iSlb,  canals for branches of the first dorso-Iateral 
superficial vein ; VIS2-vls7 , can als for the second to seventh dorso-Iateral superficial 
veins ; vsc, canal for the v .  scapularis; V2, canal for the r .  maxiIlaris V. 
P L A T E 3 7. 
Cephalaspis ibex n .  sp . (p. 360). Cephalic shield in oblique lateral 
view. Most of the exoskeleton is split off so that many of the superficial 
canals in the endoskeleton are exposed. Pal. Mus . Oslo no. A30090. 
H o l o t y p e  (same specimen as in pls . 2 8 : 2-3 ; 36 : 1 ;  38). X 2. 
adh-adlg , canals for the first to third lateral branches of the a. adorbitaIis ; 
a/ac, canal for the a. facialis ; a/p, canal for a posterior branch of the a. faciaIi s ;  
alal- ala5, canals for t h e  first t o  fifth anterior dorso-Iateral superficial arteries ;  
alpl-alp2, canals for the first and second posterior dorso-Iateral superficial arteries ;  
ams, canal for a superficial branch o f  the a.  marginalis ;  ascl? ,  asc2? ,  can als probably 
for the first and second a .  scapularis ;  n, canals for cutaneous nerves ;  velt , canal for 
the preorbital division of the v.  capitis lateralis ;  vcos, canal for a dorsal superficial 
branch of the v.  cornualis medialis ;  vds?, canal possibly for a dorso-median superficial 
vein;  visja ,  V iSlb ,  canals for anterior and posterior branches of the first dorso-Iateral 
superficial vein ; VIS2-vls7, can als for the second to seventh dorso-Iateral superficial 
veins;  vmarg, can al for the v.  marginali s ;  vms, canal for a superficial branch of the 
v .  marginalis ;  vsc, canal for the v .  scapulari s ;  vsop, canal for a supraorbital vei n ;  
V l? ,  c a n  a l  possibly for t h e  n.  profundus ;  V 2 ,  canal for t h e  r .  maxiIlaris V .  
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P L A T E 3 8 . 
Cephalaspis ibex n. sp. (p . 360) .  Pal. Mus . Oslo no. A30090.  H o l 0-
t y p e  (same specimen as in pls . 2 8 : 2-3 ; 3 6 : 1 ;  37) .  
Fig. 1 .  - Cephalic shield in ventrai view; only the ventrai rim and 
some parts of the visceral endoskeleton and the zonal endoskeleton are 
exposed. X 1 V3 . 
Fig. 2 .  - Anterior part of the cephalic shield in somewhat oblique 
dorsal view. Exoskeleton mostly split off and superficial canals in the endo­
skeleton exposed. About X 2 Yz . 
adh-adI4 , can als for the first to fourth lateral branches of the a. adorbitalis ; 
a/ae, canal for the a. facialis;  atm, canal for a branch of the a. facialis;  a/p, canal for 
a posterior branch of the a. facialis ; ala1-ala4, can als for the first to fourth anterior 
dorso-lateral superficial arteries;  aor, aortal ridge ; ars, canal probably for a dorsal 
superficial branch of the a .  rostralis ; des, canals for branches of the nerve to the 
dorsal sensory field;  dext1-dext2 , grooves for the external efferent duct from the 
first and second gill-sacs;  ibs3-ibs5, third to fifth interbranchial septa; igl, grooves 
between the ridges in the first branchial fossa, which probably served as an attachment 
for the gill-Iamellae ; k1-k2, first and second branchial fossae ; n, canals for cutaneous 
nerves;  pbg, groove probably for the peripharyngeal ciliated groove ; seh, canals for 
distal branches of the first nerve to the lateral sensory field; Vbr2, canal for the 
accessory v. brachialis ; veh, canal for the p reorbital division of the v. capitis lateralis;  
velr, velar ridge ; viSl a, ViSlb,  canals for branches of the first dorso-lateral super­
ficial vein; vls2-vlsG , canals for the second to sixth dorso-lateral superficial veins;  
vrd, canals for dorsal superficial branches of the v. rostralis;  vsoa, vsop, canals for 
supraorbital veins ; VVS, canal for a ventrai superficial branch of the v.  marginalis ;  
V 1? ,  canal possibly for the n.  p rofundus; V 2,  canal for the r.  maxilIaris V. 
P L A T E 3 9 . 
Cephalaspis doryphorus n .  sp. (p . 3 64) . Pal. Mus . Oslo no. A3009 1 . 
H o l o t  Y P e (same specimen as in pl. 40 : 1 -3) .  
Fig. 1 .  - Posterior part of  the cephalic shield in ventrai view ; some 
ventrai parts in the anterior half are removed so that severai cavities and 
canals in the endocranium are exposed. Stained with alizarin . X 4 .  
Fig. 2 .  - Imperfect cephalic shield in  dorsal view. A large anterior 
and left lateral part is missing as weU as the right cornu and the tip of 
the dorsal spine. Somewhat less than X 2 .  
Fig. 3 .  - Posterior part o f  the cephalic shield ; a part o f  the right 
shoulder-girdle and impression of the ventrai face of the shield behind the 
postbranchial wall. Counterpart to fig. 1 .  Coated with ammonium chloride 
in order to bring the impressions into strong relief. X 4 112 . 
Fig. 4. - Posterior part of the shield in lateral view ; a lateral part 
and the tip of the dorsal spine removed. X 3 .  
adspa, canal for the anterior a .  spinae dorsalis ;  adspp, canal for the posterior 
a.  spinae dorsalis ; ampp, division of the labyrinth cavity for the ampulla posterior ; 
as, canal for the a. segmentalis occipitalis ; as?, canal possibly for the a. segmentalis 
occipitalis ;  asb?,  canal possibly for a segmental artery; al , a2, canals for a vent rai and 
lateral branch, respectively, of the a .  spinae dorsalis ; caeu, canalis acusticus;  eh, canal 
for the notochord; epost, can als for the a .  encephalica posterior (and the a .  segmen­
talis occipitalis) ; des, canal for the nerve to the dorsal sensory field ; geh, trigeminus­
lateralis chamber; nd, canal for the dorsal root of a spinal nerve ; sel5 , canal for the 
fifth nerve to the lateral sensory field; ve, vagus canal ; vel, canal for the v.  c apitis 
lateralis ;  vizl, canal for the v. inter-zonalis lateralis ; vse, canal for the v.  scapularis;  
vvm, canal for a vertebro-medullar vein; v, groove for a vessel of unknown signi-
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fieanee ; Vm, eanal Jor the motor root of the r. maxillaris V; V2, groove for the 
r. maxillaris V; V3, groove for the r. mandibularis V; V3P, eanal for the proximal 
division of the r. mandibularis V; lXI, IXla, IXlp, eanals or grooves for eutaneous 
nerve branehes (inel. lateralis branehes) of the n.  glossopharyngeus;  X, Xa, Xb, eanals 
and grooves for the n.  vagus ; XI, eanal for the r. lateralis vagi ; Xld, groove for a 
braneh of the r. lateralis vagi for the dorsal lateral line ; XII, groove for a braneh of 
the r. lateralis vagi (for the main lateral line and possibly for the extra-Iateral line) . 
P L A T E 4 0 . 
Figs . 1-3.  - Cephalaspis doryphorus n .  sp . (p . 3 64) . Pal. Mus . Oslo 
no. A3009 1 .  H o l o t  y P e (same speeimen as in pl. 39) .  
Fig. 1 .  - Imperfect cephalic shield ; a large anterior part missing. 
Mainly the dorsal exoskeleton of the right side, median view. About X 1 213 .  
Fig. 2 .  - Exoskeleton of the right lateral region of the shield and 
parts of the endoskeleton ; ventrai view. Somewhat less than X 2 .  
Fig. 3 .  - Dorso-median part of  the shield with incomplete dorsal 
spine ; lateral view. Stained with alizarin . X 3 .  
Figs . 4 ,  5 .  - Cephalaspis excellens n .  sp . (p . 308) .  Pal. Mus . Oslo 
no.  A30063 (same speeimen as in pl. 1 2 : 2) .  
Fig. 4 .  - Exoskeleton o f  the antorbital prominence. About X 2 5 .  
Fig. 5 .  - Exoskeleton from the antero-lateral margin o f  the shield. 
About X 1 7 .  
abr, eanal for the a .  braehialis ; adspas, eanal for a superficial braneh af the 
anterior a.  spinae dorsalis ;  adspps, eanal for a superficial braneh of the p osterior 
a.  spinae dorsalis ;  asubcl, eanal for the a. subc1avia ; eh, eanal for the notoehord ; 
die, dorsal lateral line ; geh , trigeminus-Iateralis ehamber ; ifc, infraorbital sensory line ; 
mp, anterior transverse sensory line; orb, orbit; p, pore of the mueous canal system; 
r, ridge of the exoskeleton;  sel4 , eanal for the fourth nerve to the lateral sensory field; 
ste, supratemporal sensory line ; t, tuberc1e of the ornament of the exoskeleton;  v, vein 
eanal;  vbr2, canal for the aceessory v. braehialis ;  vest, vestibulum ; vizl, canal for the 
v. inter-zonalis lateralis ;  vsmarg, marginal vein sinus ; Vm, eanal for the motor root 
of the r. maxillaris V; V2, groove for the r.  maxilIaris V. 
P L A T E 4 1 . 
Figs . 1 ,  2 .  - Cephalaspis metopias n .  sp. (p . 3 66) . Imperfeet cephalic 
shield in counterpart. Pal. Mus. Oslo no. A30092.  H o l o t  y P e. % .  
P L A T E 4 2 . 
Cephalaspis pinnijera n .  sp. (p . 3 70) . Pal. Mus . Oslo no. A30096.  
H o l o t  y P e (same specimen as in pl. 43 :2) .  
Fig. 1 .  - Incomplete speeimen in  lateral view ; the anterior part of  
the dorsal crest is  only preserved as an impression of  its left side (the 
impression is painted white) .  Cf. Stensio 1 9 32,  fig. 22 .  % .  
Fig. 2 .  - Dorsal crest ;  lateral view. Somewhat more than nat. size . 
es, caudal scale; d, dorsal erest ; dis, dorso-Iateral seale ; drs, dorsal ridge scale ; 
dsp, tip of the dorsal spine ; fen, fossa cireum-nasalis ; Is, lateral seale ; plsf, exoskeletal 
plate of the lateral sensory field; sder3, third scute of the dorsal erest-; vls3 , canal for 
the third dorso-lateral superficial vein; vs, ventro-lateral scale. 
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P L A T E 4 3 . 
Fig. 1 .  - Cephalaspis producta n .  sp.  (p . 390) .  Cephalic shield in 
dorsal view. ENS no. 5 7 5 .  H o l o t y p e. About 7/ 10 .  
Fig. 2 .  - Cephalaspis pinnifera n .  sp . (p . 370) .  Imperfeet cephalic 
shield and anterior part of the trunk in dorsal view. Pal. Mus . Oslo 
no. A30096 .  H o l o t  y P e (same speeimen as in pl. 42) . % .  
dis. darsa-lateral scale ; dsp. darsal spine ; is, lateral scale ; arb, arbit; par, paly­
ganal area in the exaskeletan af the ventrai side of the shield; plsf, exaskeietal plate 
of the lateral sensary field; VlS3, canal for the third darsa-Iateral superficial vein. 
P L A T E 4 4 . 
Fig. 1 .  - Cephalaspis fracticornis n .  sp. (p . 3 8 5 ) .  Incomplete and 
abraded cephalic shield in dorsal view. ENS no. 572 .  H o l o t  y P e. 2;3 .  
Fig. 2 .  - Cephalaspis pinnifera n.  sp . (p . 370) .  Imperfeet cephalic 
shield (anterior and lateral parts missing) ; dorsal exoskeleton and superficial 
parts of the endoskeleton in ventrai view. Pal. Mus . Oslo no. A3009 5 .  213 .  
P L A T E 4 5 . 
Figs . 1 ,  2 .  - Cephalaspis ? pedata n .  sp . (p . 375) .  Cephalic shield in 
counterpart. An anterior part of the shield and the major parts of the 
cornua missing. Pal. Mus . Oslo no . A2 1 50 1 . H o l o t  y P e (same speci­
men as in pl. 68 : 1 ) .  % .  
ifc, infraarbital sensary line ; le, main lateral line ; sec, scapular sensory line . 
P L A T E 4 6 . 
Fig. 1 .  - Cephalaspis brevicornis Stensii:i (p . 3 8 8 ) .  Abraded dorsal 
exoskeleton of an imperfect cephalic shield; most of the right side and the 
tip of the left cornu missing ; ventrai view. ENS no. 574 .  213 .  
Fig. 2 .  - Cephalaspis jarviki n .  sp. (p . 3 7 8 ) .  Imperfect cephalic shield, 
sonsisting mainly of the dorsal exoskeleton. Ventrai view. ENS no. 5 6 5 .  
H o l o t  y P e .  About %. 
dsp, darsal spine ; d, opening for the ductus endolymphaticus;  lsfp, posteriar 
end af the lateral sensary field. 
P L A T E 4 7 . 
Fig. 1 .  - Cephalaspis fracticornis n. sp . (p . 3 8 5 ) .  Oblique section 
through the exoskeleton of the anterior margin of the shield, showing vascular 
canals in the middle layer. ENS no. 5 7 3 .  X 7 Yz . 
Figs . 2 ,  3 .  - Cephalaspis curta n. sp . (p . 3 8 2) .  Imperfeet cephalic 
shield in ventrai view ; in fig. 2 some ventrai parts of the shield are removed 
so that the whole dorsal exoskeleton is exposed. ENS no. 569 .  H o l 0-
t y p  e. X 2 � . 
case, ascending vascular canal; lvc, longitudinal vascular canal ; izv, ventrai divi­
sion of the inter-zanal p art ; mg, graave of the mucous canal system; sec, scapular 
sensary line. 
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P L A T E 4 8 . 
Fig. 1 .  - Cephalaspis semicircularis n. sp.  (p . 399) .  Imperfect cephalic 
shield (a large part of the left side is missing) ; dorsal view. ENS no. 584 .  
H o l o t  y P e .  Slightly less than nat. s ize . 
Fig. 2 .  - Cephalaspis oblanga StensiO (p .  393) .  Imperfeet cephalic 
shield Ca part of the left side missing) . To the right mainly the dorsal exo­
skeieton, to the left the ventrai s ide of the cornu and adjacent parts are 
exposed. Ventrai view. ENS no. 577 .  % .  
Fig. 3 .  - Cephalaspis oblonga Stensi6 (?) Cp . 3 9 3 )  Imperfect and 
distorted cephalic shield (most of the right side and the posterior portion 
of the inter-zonal part missing) . Dorsal view. ENS no. 579 .  % .  
Isj, lateral sensory field ; seha, seilP, canals for the anterior and posterior branches 
of the first nerve to the lateral sensory field ; sel_seI5. canals for the second to fifth 
nerves to the lateral sensory field. 
P L A T E 4 9 . 
Fig. 1 .  - Cephalaspis menoides n .  sp .  (p . 402) . Imperfect cephalic 
shield (an anterior part and the tip of the right cornu missing) ; mainly the 
dorsal exoskeleton ; ventrai view. ENS no . 5 8 8 .  H o l o t  y P e. % .  
Fig. 2 .  - Cephalaspis moy-thomasi n.  sp. Cp . 396) .  Distorted cephalic 
shield ; dorsal exoskeleton in ventrai view. ENS no. 5 8 2 .  H o l o t  y P e. % .  
Isj, lateral sensory field . 
P L A T E 5 0 . 
Fig. 1 .  - Cephalaspis laticornis StensiO (p . 405) .  Right half of a 
cephalic shield in ventral view. ENS no. 590.  Nat. size . 
Fig. 2. - Cephalaspis laticornis Stensi6 Cp . 405) .  Imperfeet and some­
what distorted cephalic shield, laeking most of its right side ; dorsal exo­
skeleton in ventrai view. ENS no. 5 8 9 .  Nat. size . 
dsj, dorsal sensory field. 
P L A T  E 5 1 . 
Fig. 1. - Cephalaspis caroli n. sp. ? Cp . 408) .  Imperfect and distorted 
cephalic shield Ca large anterior part of the shield and most of its right side 
missing) ; abraded dorsal exoskeleton in ventral view. ENS no. 594 .  % .  
Fig. 2 .  - Cephalaspis caroli n .  sp.  Cp . 408) .  Imperfeet cephalic shield 
(most of the inter-zonal part and a large portion of the left side of the 
shield missing) ; dorsal view ENS no. 592 .  H o l o t  y P e. % .  
Isj, lateral sensory field. 
P L A T E 5 2 . 
Cephalaspis gigas n .  sp .  Cp. 4 1 1 ) .  Imperfeet and somewhat distorted 
cephalic shield in dorsal view. The basal layer of the exoskeleton is preserved. 
ENS no . 597 .  H o l o t  y P e. Slightly more than Y2 .  
P L A T E 5 3 . 
Cephalaspis gigas n. sp. Cp . 4 1 1 ) .  Imperfect cephalic shield ; mainly 
the dorsal exoskeleton in ventral view. ENS no. 5 9 5 .  Somewhat less than 213 .  
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P L A T E 5 4. 
Cephalaspis lanternaria n .  sp . (p . 4 1 6) .  Cephalic shield, partly only 
consisting of the dorsal e�oskeleton. Ventrai view. ENS no. 602. H o l 0-
t Y P e. lh .  
P L A T E 5 5 . 
Fig. 1 .  - Cephalaspis sp . (p . 423) .  Imperfeet and crushed cephalic 
shield (most of the anterior parts and the left side missing) . Dorsal view. 
ENS no. 606.  Slightly more than lh .  
Fig. 2 .  - Cephalaspis sp . (p . 423) . Cephalic shield; mainly the ventrai 
rim and the right cornu. Ventrai view. ENS no. 607 . 1;3 . 
dext, grooves for the external efferent duct from the gill-sacs ; lb, limbus cor­
nuali s ;  Isj, lateral sensory field;  ps, pectoraI sinus. 
P L A T E 5 6 . 
Cephalaspis sp . (p . 425).  ENS no. 6 1 0  (same specimen as in pl. 5 7) .  
Fig. 1 .  - Postero-dorso-median part o f  the cephalic shield ; a dorso-
posterior portion (figs. 2-4) removed ; dorsal view. X 2 lh . 
Fig. 2. - Postero-dorsal part of the cephalic shield ; ventrai view. X 3 Y3 .  
Fig. 3 .  - Same part as in fig. 2 ;  lateral view. About X 41h .  
Fig. 4 .  - Antero-ventral portion of the part shown in fig. 3 ;  sectioned 
longitudinally ; lateral view (anterior end to the right) . X 3 .  
aad, canal for the a .  adorbitalis ; adsm, canal for the a .  postorbitalis superficialis ;  
adsp, canal for the  a.  spinae dorsali s ;  adsps, canal for a superficial branch of the 
a. spinae dorsalis to the basal part of the dorsal spine ; asd, canal for a dorsal segmental 
artery ; al ,  canal for a dorsal superficial branch of the a. spinae dorsalis;  a2-a4 , can als 
for superficial arteries, probably branches of a dorsal segmental artery; bend, dorsal 
margin of the endoskeleton in the dorsal spine ; com, commissural division of the 
labyrinth cavity ; esema, division of the labyrinth cavity for the anterior semicircular 
canal ; dsj, dorsal sensory field; dl , canal for the ductus endolymphaticus ;  ne, neural 
canal; vel, canal for the v. capitis lateralis ; vep, canal for the v.  cerebralis posterior;  
vdsp, canal for a posterior superficial vein from the dorsal spine ; vizl, canal for the 
v. inter-zonalis lateralis ;  vsds, canal for a superficial branch of a dorsal segmental 
vein ; vsdl-vsd5, canals for dorsal segmental veins ; vsoe, occipital vein sinus ; Vl 'm, 
canal for a vertebro-meduUar vein. 
P L A T E 5 7 . 
Cephalaspis sp . (p . 425) .  ENS no. 6 1 0  (same speeimen as in pl. 56) .  
X 1 0 . 
Fig. 1 .  - Left anterior part of the shield in pl. 56 : 1 ,  in postero­
median view. To the left impression of the left orbit, ' to the right part of 
the endocranial wall . 
Fig. 2. - Right posterior part of the shield in .pl. 5 6 :  1 ;  oblique median 
view. Part of the right wall of the cranial cavity . 
Fig. 3 .  - Parts of the left anterior and posterior portions of the shield 
in pl. 56: 1 ;  oblique median view. Part of the left wall of the cranial cavity. 
adsm, canal for the a. postorbitalis superficialis ; adsp, canal for the a. spinae 
dorsalis ;  eh, canal for the notochord; epost, canal for the a.  encephalica posterior;  
dx, canal for an artery, possibly a branch of the a .  encephalica posterior to the dorsal 
sensory field; des + vdsv, common canal for the nerve for the dorsal sensory field 
and the otical vein ; jaeu, fenestra acustica ;  geh,  trigeminus-lateralis chamber; lat, canal 
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for the root fibres of the n. lateralis anterior;  t, canal possibly for an artery; u, canal 
for a vessel ;  v, canal for a ventrai branch of the v .  cerebralis anterior ; ve, vagus canal; 
veer, veerl-veer4 , canals for the v.  cerebralis anterior and dorsal branches of this 
vei n ;  vep, canal for the v.  cerebralis posterior; vlabp, canal for the v. labyrinthi poste­
rior; vvm?, canal possibly for a vertebro-medullar vein ; Ill, canal for the n . oculo­
motorius ;  I V, canal for the n .  trochlearis ;  Vm, canal for the motor root of the r .  maxil­
Iaris V; Vma, canal for motor root fibres of the r .  maxillaris V or possibly for the 
n. abducens ; Vs, canal for the sensory root of the n. trigeminus proper ;  Vsa, canal for 
the sensory profundus root ; V 3, exit of the r. mandibularis from the cavum cerebrale 
cranii ;  V3P, opening into the orbit of the canal for the proximal division of the 
r. mandibularis ;  IX + X, common canal for the n. glossopharyngeus and the n .vagus. 
P L A T E 5 8 . 
Fig. 1 .  - Cephalaspis sp.  (p . 424) . lmperfect and distorted cephalic 
shield in dorsal view. Pal. Mus . Oslo no. A3009 8 .  X 3 .  
Fig. 2 .  - Cephalaspis sp. (p . 424). Dorso-median part of the dorsal 
exoskeleton of a large cephalic shield ; ventrai view. ENS no. 609 . % .  
Fig. 3 .  - Cephalaspis eukeraspidoides Stensio (p . 302) .  Imperfect 
cephalic shield (a large part of the right s ide and the distal part of the left 
cornu missing) ; dorsal view. ENS no. 509 .  X 1112 . 
ds!, dorsal sensory field; nal?,  possibly opening for the naso-hypophyseal pouch. 
P L A T E 5 9 . 
Fig. 1 .  - Cephalaspis sp . (p . 425) .  Left part of a cephalic shield ; 
mainly exoskeleton and superficial parts of the endoskeleton in ventrai view. 
ENS no. 608 (counterpart to pl.  60) .  X 2 .  
Fig. 2 .  - Cephalaspis s p .  (p . 4 2 5 ) .  Part o f  the dorsal spine, seen 
from the right side , exhibiting i .  a .  the superficial vein canals . ENS no. 6 1 1 .  
X l Y:3 . 
adla , adl4 . canals for -the third and fourth lateral branches of the a. adorbitalis ; 
aiz, canal for an artery in the i nter-zonal p art; alal-ala4?,  canals for the first to 
third. and possibly the fourth anterior dorso-Iateral superficial arteries ;  ase, canal for 
the (second) a. scapularis ;  asq?,  canal possibly for the first a. scapulari s ;  n, canals for 
cutaneous nerves; sel4 , canal for the fourth nerve to the lateral sensory field ; vizl, canal 
for the v .  inter-zonalis lateralis ;  visa . vls5 . vls7. canals for the third, fifth , and seventh 
dorso-Iateral superficial veins; vms, canals for superficial dorsal branches of the 
v.  marginalis ;  vse, canal for the v .  scapularis .  
P L A T E 6 0. 
Cephalaspis sp. (p . 425) .  Left part of a cephalic shield ; exoskeleton 
and superficial parts of the endoskeleton split off. Dorsal view. ENS no. 608 
(same speeimen as in pl. 5 9 : 1 ) .  X 2 .  
aiz, canal for a n  inter-zonal artery; ala l-alag. canals for the first t o  third 
anterior dorso-Iateral superficial arteries ;  alp?,  canal possibly for a posterior dorso­
lateral superficial artery; ams, canals for dorsal superficial branches of the a .  mar­
ginalis ;  ase, canal for the (second) a .  scapularis ;  asq?,  canal possibly for the first 
a. scapularis ;  n, canals for cutaneous nerve s ;  se/ta, sellp,  canals for the anterior and 
posterior branches of the first nerve for the lateral se nsory field; seI2-seI4 . canals 
for the second to fourth nerves for the lateral sensory field; vem, can al for the 
v. cornualis medialis ; veom, canal for a vein connecting the sixth dorso-Iateral super­
ficial vein with the v.  cornualis medialis ; vizl, canal for the v.  inter-zonalis lateralis ; 
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VIS3 , canal for the third dorso-Iateral superficial vein ; VIS41, canal for a transformed 
distal p art of the fourth dorso-Iateral superficial vein; VIS4m,  canal for the basal part 
of the fourth dorso-Iateral superficial  vein ; V IS5-vls7 , canals for the fifth to seventh 
dorso-Iateral superficial veins ;  vms, canals for dorsal superficial  branches of the 
v.  marginalis; vmsd, canal for a big dorsal superficial  branch of the v.  marginalis, 
connecting with the sixth dorso-Iateral superficial vein ; vse, canal for the v .  scapularis.  
P L A T E 6 1 . 
Securiaspis staxrudi (Stensi6) (p . 429) .  Imperfeet cephalic shield (postero­
lateral parts including the cornua missing) . Pal. Mus . Oslo no. A300 l 5 .  
X 2% .  
adI2-adI3 , canals for the second and third lateral branches of the a .  adorbitalis ;  
dr, dorsal median r idge ; dl,  canal for the ductus endolymphaticu s ;  seha, sehp, canals 
for the anterior and the posterior branch of the first nerve to the lateral sensory field ; 
sel_seI5, canals for the second to fifth nerves to the lateral sensory field; v ip, can al 
for a basal common trunk for some posterior dorso-lateral superficial veins ; VISfl-vls7 . 
canals for the sixth and seventh dorso-Iateral superficial veins; vrs, rostrai vei n  sinus ; 
V21, V2m, canals for a lateral and a median superficial branch of the r. maxillaris V ; 
V3, canal for the r. mandibularis V; V3a, canal for a branch of the r. mandibularis V; 
VII, canal for the n .  facialis .  
P L A T E 6 2 . 
Fig. 1 .  - Securiaspis staxrudi (Stensi6) (p . 429) .  Fragmentary cephalic 
shield, dorsal view. Most of the exoskeleton is removed so that many super­
ficial canals in the endoskeleton are exposed. Pal. Mus. Oslo no . A30020. 
About X 2% . 
Fig. 2 .  - Securiaspis staxrudi (Stensi6) (p . ' 429) . Imperfeet cephalic 
shield (a large anterior and a major part of the left side of the shield are 
missing) ; mainly the dorsal exoskeleton in ventral view. ENS no. 486 .  X 1 112 .  
aad, canal for the a.  adorbitalis ; adl3 , canal for the third lateral branch of the 
a. adorbitalis ;  adsm, canal for the a .  postorbitalis superficialis ;  afae, canal for the 
a.  facialis ; ala4?,  ala5? ,  canals possibly for the fourth and fifth anterior dorso-Iateral 
superficial arteries; ifc, infraorbital sensory line; le, main lateral line ; med, met, divisions 
of the cranial cavity for the medulla oblongata and the cerebellum, respectively ; 
seha, seil p, canals for the anterior and the posterior branch of the first nerve to the 
lateral sensory field ; seI2-sel", canals for the second to fifth nerves to the lateral 
sensory field ; ste, supratemporal sensory line; vel, canal for the v .  capitis lateralis ;  
v e h ,  canal for the preorbital division o f  the v .  capitis lateralis ; vizl, c a n  al for the 
v. inter-zonalis lateralis; via, vip, canals for basal trunks of some anterior and posterior 
dorso-Iateral superficial  veins, respectively; vls2-vls7, canals for the second to seventh 
dorso-Iateral superficial veins ; vsoe, occipital vein sinus; V21, V2m, canals for branches 
of the r .  maxillaris V ;  V3, canal for the r .  mandibularis V. 
P L A T E 6 3 . 
Fig .  1 .  - Securiaspis staxrudi (StensiO) (p . 429) .  Imperfeet cephalic 
shield (an anterior portion, p arts of the right side of the shield and the tip 
of the left cornu missing) ; m ainly the dorsal exoskeleton in ventrai view. 
Pal. Mus . Oslo no. A300 l 7 .  About 2 1;4 . 
Fig. 2 .  - Securiaspis sp. (p . 435) .  Imperfect cephalic shield (anterior 
and lateral parts including the cornua missing) ; dorsal view. Most of the 
exoskeleton is split off. Pal. Mus . Oslo no. A3002 3 .  About X 3 .  
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adla . canal for the third lateral branch of the a. adorbitali s ;  afac. canal for the 
a. faciali s ;  ala2. canal for the second anterior dorso-Iateral superficial artery; dl .  can al 
for the ductus endolymphaticus ;  seiJ-seln . can als for the first to fifth nerves to the 
lateral sensory field ; seila. sei lP ,  canals for the anterior and the posterior branch of 
the first nerve to the lateral sensory field ; vel, canal for the v.  capitis lateralis ; 
vch, canal for the preorbital division of the v. capitis lateralis ;  vis] , visa . canals for 
the first and third dorso-Iateral superficial veins;  V2 , canal for the r. maxillaris V; 
V 3. canal for the r. mandibularis V. 
P L A T E 6 4 . 
Figs . l ,  2 .  - Securiaspis quadrata n .  sp . (p . 4 3 3 ) .  Cephalic shield m 
counterpart . ENS no .  484 .  H o l o t  y P e .  About X 2 Ih . 
csemp, division of the labyrinth cavity for the posterior semicircular canal ; 
ifc, infraorbital sensory line ; le, main lateral line ; seh-seI5 . canals for the first to 
fifth nerves to the lateral sensory field ; vel, canal for the v. capitis l ateralis ; vls3 , vls4 , 
vlsG, can als for the third . fourth . and sixth dorso-lateral superficial veins ; V2 , canal 
for the r .  maxilIaris V. 
P L A T E 6 5 . 
Fig. l .  - Tegaspis kolleri (Stensia) (p . 438 ) .  Imperfeet cephalic shield 
(a major part of the right side of the shield and the tip of the left cornu 
missing) ; dorsal view. Pal. Mus. Oslo no . A300 1 O. % .  
Fig. 2 .  - Securiaspis staxrudi (Stensia) (p . 429) .  Outer parts o f  the 
exoskeleton from the preorbital region of the cephalic shield ; ventrai view. 
Pal .  Mus . Oslo no. A3002 1 .  X 6 .  
Fig. 3 .  - Cephalaspis excellens n .  s p .  (p . 308) .  Middle layer of the 
exoskeleton from the region around the opening of the hypophyseal pouch ; 
ventrai view. ENS no.  527 .  X 9 .  
cac, circum-areal mucou s  canal; case, ascending vascular canal ; Isf, lateral sen­
sory field; nal , opening for the hypophyseal pouch ; na2, nasal opening (fig. 3) or 
posterior division of the naso-hypophyseal opening (fig.  2) ; orb, orbit;  par, polygonal 
areas in the exoskeleton;  plsf, exoskehtal plates in the lateral sensory field ; radc, 
radiating vascular canals ; radCj ,  vascular canals radiating from the opening for the 
hypophyseal pouch. 
P L A T E 6 6 . 
Tegaspis kolleri (StensiO) (p . 4 3 8 ) .  Fairly complete cephalic shield m 
dorsal view. ENS no. 4 8 3 .  Slightly less than % .  
pelsf, postero-lateral corner o f  the lateral sensory field ; seha, sehp, c anals for 
the anterior and the posterior branch of the first nerve to the lateral sensory field ; 
V2 . canal for the r. maxilIaris V. 
P L A T E 6 7 . 
Figs . 1 ,  2 .  - Ectinaspis heintzi n .  sp .  (p . 443) . Imperfeet cephalic 
shield (a lateral part of the right side miss ing) in counterpart. The part 
in fig. 1 is stained with alizarin . Pal. Mus . Oslo no. A300 1 4 .  H o l o t  y P e .  
About X 2 Y3 . 
aad, canal for the a. adorbital is ;  adl, canal for a lateral branch of the a. adorbi­
tal is ;  ala , canals for ante ri or dorso-Iateral superfic ial  arteries ;  ase, canal for the a .  scapu­
laris ; bend, posterior margin of the endoskeleton; dl , canal for the ductus endo-
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lymphaticus ;  seh-seI5 , canals for the first to fifth nerves to the lateral sensory field; 
vch, canal for the preorbital division of the v. capitis lateralis; vizm, c anal for the 
v. inter-zonalis medialis ;  vls�vls6, canals for the second to sixth dorso-Iateral super­
ficial veins; vsc, canal for the v. scapularis ;  V2, canal for the r. maxillaris V; Vil? canal 
possibly for the n.  facialis . 
P L A T E 6 8 . 
Fig. 1 .  - Cephalaspis ? pedata n. sp . (p . 375) .  Outer parts of the 
exoskeleton from the region laterally to the right orbit ; ventral view. Pal. Mus . 
Oslo no. A2 1 50 1 .  H o l o t  y P e (same specimen as in pl.  45) .  X 3 lh . 
Fig. 2 .  - Benneviaspis sp. 1 (p . 456) .  Fragmentary eephalie shield ; mainly 
the dorsal exoskeleton, in ventrai view. Pal. Mus . Oslo no. A24899 .  X 2 .  
Fig. 3 .  - Benneviaspis longicornis Wangsjo (p . 448) .  Imperfeet eepha­
lie shield ; dorsal view. Pal. Mus . Oslo no. A24900. H o l  o t y P e (same 
specimen as in Wangs.jo 1 9 3 7 ,  fig. 1 ) .  X 4 .  
ala2-ala4, canals for the second t o  fourth anterior dorso-Iateral superficial 
arteries; alp?,  canal possibly for a posterior dorso-Iateral superficial artery; csemp, divi­
sion of the labyrinth cavity for the posterior semicircular canal ; dsf, dorsal sensory 
field ; ifc, infraorbital sensory line ; le, main lateral line ; mp, anterior transverse sensory 
line ; orb, orbit; sec, scapular sensory line ; seh-seI5, canals for the first to fifth nerves 
to the lateral sensory field; ste, supratemporal sensory line ; vel, c anal for the v. capitis 
lateralis; vip,  canal for the common basal stem of some posterior dorso-Iateral super­
ficial veins ; vlsg-vls6 , canals for the third to sixth dorso-Iateral superficial veins ; 
V2, canal for the r. maxillaris V; Vg, canal for the r. mandibularis V. 
P L A T E 6 9 . 
Figs . 1 , 2 .  - Benneviaspis holtedahli Stensi6 (p . 450).  Imperfeet cephalie 
shield (the cornua missing) in counterpart. Pal. Mus . Oslo no.  A3000 3 .  X 2 .  
acar, canal for the a .  caroti s ;  adla , can a l  for the third lateral branch o f  the 
a. adorbitalis ;  ala, canal for an anterior dorso-Iateral superficial artery ; ase?, can al 
possibly for the a. scapularis; cm, lateral branch from the main lateral line; dsf, dorsal 
sensory field; dl,  canal for the ductus endolymph aticus ;  ifc, infraorbital sensory line ; 
le, main lateral line; leI ,  'anterior division of the main lateral line ; sec, scapular sensory 
line; seh-seI5, canals for the first to fifth nerves to the lateral sensory field; ste, supra­
temporaI sensory line ; vls2-vls7 , canals for the second to seventh dorso-Iateral super­
ficial veins; vse, canal for the v.  scapularis ; V2, canal for the r .  maxillaris V; Vg, canal 
for the ·r. mandibularis V. 
P L A T E 7 0. 
Fig. 1 .  - Benneviaspis holtedahli Stensi6 (p . 450) .  Imperfeet cephalie 
shield in dorsal view. A postero-dorso-median part is removed so that the 
postbranehial wall and a ventrai portion of the inter-zonal part are exposed. 
The exoskeleton is partly preserved. Pal. Mus . Oslo no. A30005. X 2. 
Fig. 2 .  - Benneviaspis holtedahli Stensi6 (p . 450). Imperfeet cephalie 
shield (an anterior part of the shield and the distal parts of the eornua 
missing) ; dorsal view. Pal .  Mus . Oslo no A3000 1 .  X 2.  
alal ,  canal for the first of t h e  anterior dorso-Iateral superficial arteries ;  a o ,  aortal 
canal; asubel, canal for the a .  subc1avia; dl , canal for the d uctus endolymphaticus ;  
ifc, infraorbital sensory line ; izv, ventraI division o f  the inter-zonal part; le, main 
l ateral line; let ,  anterior division of the main lateral line ; oes + tr, opening in the post­
branchial wall for the oesophagus and the truncus arteriosus ;  pbrw, postbranchia l  
wall ; sec, scapular sensory line ; seh-seI5 , canals for t h e  first to fifth nerves to the 
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l ateral sensory field ; Vell , canal for the p reo rbital division of the v .  capitis lateral is ;  
vizm, canal for  the v .  inter-zonalis medial is ;  VIS l . vls;{-vls7 , canals for  the first, and for 
the third to seventh dorso-Iateral superficial veins;  vms, canal for a dorsal superficial 
branch of the v.  marginalis ;  vrd, canal for a dorsal superficial branch of the v.  rostralis ; 
vsc, can al for the v. scapularis ;  vsmarg, marginal vein sinus ; V5-V7,  can als for the 
fifth to seventh ventrai transversal veins ;  V2, canal for the r .  maxiIlaris V; V3, canal 
for the r .  mandibul aris V. 
P L A T E 7 1 . 
Fig. l .  - Benneviaspis holtedahli Stensi6 (p . 450) . I mperfectly pre­
served cephalic shield ; an anterior part of the shield is missing; the ventral 
side of the cornua and some adj acent part are exposed ; of the main 
shield mostly the exoske1eton is preserved. Ventrai view. Pal. Mus . Oslo 
no. A30006. X 1 1h .  
Fiq;. 2 .  - Benneviaspis holtedahli Stensi6 (p . 450) . Imperfect cephalic 
shield (distal parts of the cornua and a postero-dorsal portion of the inter­
zonal part missing) . Dorsal view. Pal. Mus . Oslo no. A3 0004. X 1 1h .  
Fig. 3 .  - Benneviaspis holtedahli Stensi6 (p . 450) .  Cephalic shield ; 
dorsal exoskeleton and parts of the endoske1eton in ventrai view ; the ventrai 
side of the cornua is exposed. Pal. Mus . Oslo no. A30002 . X 1 1h .  
ac, canal for the a .  cornualis ;  adl? , canal possibly for a lateral branch of the 
a.  adorbitalis ;  a/ac, canal for the a. facialis ; aar, aortal ridge ; ase?, canal possibly for 
the a .  scapularis ;  ba, buccal area;  ds/, dorsal sensory field ; dl, canal for the ductus 
endolymphaticus ;  ibs, interbranchial septum, i/c, infraorbital sensory line ; k, branchial 
fossa;  le, main l ateral line ; Is/, lateral sensory field; arb, orbit ; ps, pectoral sinus ; 
sec, scapular sensory line ; seh-seI5, canals for the first to fifth nerves to the lateral 
sensory field; ste, supratemporal sensory line ; vbr, canal for the v.  brachialis ;  vch, can a! 
for the preorbital division of the v .  capitis lateralis ; vcm, canal for the v .  cornualis 
medialis ;  velr, velar ridge ; vest, vestibulum; via, canal for the common basal trunk 
for some anterior dorso-lateral superficial veins ; VISl-vls6 , canals for the first to sixth 
dorso-Iateral superficial veins; vsc?, canal possibly for the v. scapulari s ;  V2 , canal for 
the r. maxilIaris V; V3 , canal for the r. mandibularis V; VII, canal for the n. facialis. 
P L A T E 7 2 . 
Fig. 1 .  - Benneviaspis sp. 2 (p . 466) .  Imperfeet cephalic shield, partly 
preserved as an impression of the dorsal side ; ventraI view. Pal. Mus . Oslo 
no . D5808 . X 1 14 . 
Fig. 2 .  - Benneviaspis platessa n. sp. (p . 454) . Fragmentary cephalic 
shield (most of the right side of the shield and the inter-zonal part missing) ; 
mainly the dorsal exoskeleton, in ventral view. Pal. Mus . Oslo no. A2490 1 .  
H o l o t  y P e .  X 11,4 .  
arb, orbit; seh-seI4 , can als for the first to fourth nerves to the lateral sensory 
fieId ; V2, canal for the r .  mandibularis V. 
P L A T E 7 3 . 
Benneviaspis grandis n. sp. (p . 460) . Cephalic shield ; mainly the dorsal 
exoskeleton , in ventrai vi::w. ENS no. 469.  H o l o t  y P e. % .  
P L A T E 7 4 . 
Benneviaspis maxima n. sp. (p . 462) .  Fragmentary cephalic shield in 
dorsal view. ENS no. 47 1 .  H o l o t  y P e .  % . 
- 29 -
P L A T E 7 5 . 
Fig. 1 .  - Benneviaspis IOvgreeni n .  sp . (p . 458) .  Imperfeet cephalic 
shield (anterior margin, p arts of the right s ide of the shield and tip of the 
left cornu missing) ; mainly the dorsal exoskeleton , in ventral view. ENS 
no. 6 1 2 . H o l o t  y P e. Somewhat more than nat. s ize . 
Fig. 2 .  - Benneviaspis maxima n .  sp. (p . 462) . Fragmentary cephalic 
shield (mainly left side of the shield) ; ventrai view. ENS no. 470.  About 7/10. 
izv, ventrai division of the inter-zonal part;  Isf, lateral sensory field; pelsf, 
postero-Iateral corner of the lateral sensory field. 
P L A T E 7 6. 
Figs . 1 ,  2 .  - Hoelaspis angulata Stensib (p . 469).  Cephalic shield in 
counterpart. Pal. Mus . Oslo no. A24896.  X 4 .  
ifc, infraorbital sensory line ; le, main lateral line; lel, anterior division o f  the 
main lateral line; vizm, canal for the v. inter-zonalis medialis ; vse, canal for the 
v. scapularis. 
P L A T E 7 7 . 
Fig. 1 .  - Hoelaspis angulata Stensib (p . 469) .  Dorsal exoskeleton 
with main lateral line (from the posterior part of the left s ide of the cephalic 
shield) . Ventrai view. Pal. Mus . Oslo no. 8 9 .  H o l o t  y P e (same speci­
men as in Stensib 1 927,  pls . 44-45) .  About X 36 .  
Fig. 2 .  - Hoelaspis angulata Stensib (p . 469).  Imperfect cephalic 
shield (rostrai proeess and most of the cornua missing) ; the anterior part 
of the shield is much abraded. Pal. Mus . Oslo no. A24897 .  X 4. 
adsm, canal for the a.  postorbitalis superficialis ; afae, c anal for the a.  facialis ;  
alp?,  canal possibly for a posterior dorso-Iateral superficial artery ; ase? , canal possibly 
for the a. scapularis ;  com, commissural division of the labyrinth c avity ; esema, division 
of the labyrinth c avity for the anterior semicircular canal ; dl, canal for the ductus 
endolymphaticus;  le, main lateral line ; me, mucous canal ; seha, seilP, canals for the 
anterior and the p osterior branch of the first nerve to the lateral sensory field; 
seI2-seI5, can als for the second to fifth nerves to the lateral sensory field; vel, canal 
for the v.  capitis lateralis ; veh, canal for the preorbital division of the v .  c apitis lateralis ; 
vip, canal for the common basal stem of some posterior dorso-Iateral superficial veins ; 
vls3-v/s7 , canals for the third to seventh dorso-Iateral superficial veins ;  V2, canal 
for the r .  maxiIlaris V; VII, canal for the n .  facialis . 
P L A T E 7 8 . 
Fig. 1 .  - Boreaspis robusta n .  sp. (p . 476) .  Imperfeet cephalic shield 
(part of the left side of the shield, tips of the cornua and of the rostrai 
proeess missing) ; mainly the dorsal exoskeleton, in ventrai view. ENS no. 82 .  
X 22/:3 .  
Figs . 2 ,  3 .  - Boreaspis robusta n.  sp.  (p . 476) .  Cephalic shield ; an 
anterior part of the shield with the complete rostrai proeess is removed and 
exposed in ventrai view in fig. 2. The shield in fig. 3 is stained with alizarin . 
ENS no. 8 1 . H o l o t  y P e .  Fig. 2, X 3 ;  fig. 3 ,  X 6 .  
aear, canal for the a .  carotis ; adl, canal for a lateral branch o f  the a .  adorbitalis ; 
adb adl4 , canals for the third and fourth lateral branches of the a. adorbitalis ;  
adsm?,  canal possibly for the a .  postorbitalis superficialis ; afae, canal for t h e  a .  facialis ; 
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ata, canal for an anterior dorso-Iateral superficial artery ; ao, aortal groove ; aor, aortal 
ridge ; arostr, canals for the a .  rostralis ; dl. canal for the ductus endolymphaticu s ;  
seha, seilP, canals for t h e  anterior and t h e  posterior branch of t h e  first nerve to the 
l ateral sensory field ; seh-seI5 , can als for the first to fifth nerves to the lateral sensory 
field;  velr?, indistinct ridge, possibly corresponding to the velar ridge ; vizm, canal for 
the v. inter-zonalis medialis ; vip, canal for the common basal stem of some posterior 
dorso-lateral superficial veins ;  VIS3-vlsG , canals for the third to sixth dorso-lateral 
sllperficial veins ;  vmarg, canal for the v .  marginalis;  vrs, groove for the rostrai vein 
sinus ;  V2, canal for the r .  maxilIaris V; Vil ,  canals and grooves for the r .  mandibularis 
V;  VII, canal for the n.  facialis .  
P L A T E 7 9 . 
Fig. 1 .  - Boreaspis rohusta n. sp. Cp . 476) .  Imperfeet cephalic shie1d 
(rostrai proeess and tip of the right cornu missing) ; parts of the dorsal exo­
skeleton and the endoskeleton are exposed in ventral view; the ventrai parts 
of the postbranchial wall are removed. Pal. Mus . Oslo no.  A24 8 7 3 .  X 4 .  
Fig. 2 .  - Boreaspis rohusta n .  s p .  CP . 476) . Somewhat incomplete ce­
phalic shield ; mainly the dorsal exoskeleton, in ventrai view. ENS no. l .  X 4.  
ifc, i nfraorbital sensory line ; ifc l ,  anterior division of the infraorbital sensory 
line ; le, main lateral line ; ICl ,  anterior division of the main lateral line ; mp, anterior 
transverse sensory line; nr, neural ridge ; pbrw, postbranchial wal l ;  rastrv, canal i n  the 
rostraI proeess for a vessel ;  rpr, basis of the rostrai proeess;  seh-seI4 , canals for the 
first to fourth nerves for the l ateral sensory field ; sec, scapular sensory l ine;  ste, supra­
temporai sensory line; V�, canal for the r.  maxilIaris V. 
P L A T E 8 0. 
Fig. 1 .  - Boreaspis rohusta n. sp . Cp . 476) .  Cephalic shield in dorsal 
view. ENS no. 1 4 3 .  X 3 .  
Fig. 2 .  - Boreaspis rohusta n.  sp. CP 476) .  Slightly distorted cephalic 
shield ; dorsal exoskeleton and parts of the endoskeleton in ventrai view . 
ENS no. 1 2 . X 3 .  
P L A T  E 8 1 . 
Fig. 1 .  - Boreaspis robusta n .  sp. (p . 476) .  Fragmentary cephalic 
shield: parts of the endoskeleton and the dorsal exoskeleton . Ventrai view. 
ENS no. 8 .  About X 6 th . 
Fig . 2 . - Boreaspis rohusta n .  sp . ? Cp . 476) .  Fragmentary cephalic 
shield: mainly impression of the roof of the right side of the oralo-branchial 
chamber . ENS no. 1 49 .  X 6 .  
aa, aortal canal ; ch, canal for the notochord; dext, groove for the external 
efferent duct from the gill-sac ; gsel, divisions in the floor of the vestibulum for the 
ganglia of the nerves for the lateral sensory field ; ibrl , ibr2, first and second inter­
branchial ridges ;  ifc, infraorbital sensory line ; ifCl ,  anterior division of the infraorbital 
sensory line ; kl, first branchial fossa;  k2a, k2b, anterior and posterior divisions i n  the 
lateral p art of the second branchial fossa ;  k3a, k3b, anterior and posterior divisions 
in the lateral p art of the third branchial fossa;  k4-k7, fourth to seventh branchial 
fossae;  oes, opening in the postbranchial wall for the oesophagus ; pbrw, postbranchial 
wall ;  seh , sel2, sel4 , can als for the first, second and fourth nerves for the lateral sen­
sory field ; vest, vestibulum; vsmarg, marginal vein sinus; V I-V7, can als for the first 
lo seventh ventraI transversal veins ;  V2, canal and groove for the r .  maxilIaris V; 
Vs, canal for the r. mandibularis V; VII, canal for the n. facialis ; IX, canal for the 
n.  glossopharyngeus ;  Xbrj , canal for the first branchial ramus of the n. vagus.  
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P L A T E 8 2 . 
Fig. 1 .  - Boreaspis puella n. sp . (p . 48 1 ) .  Cephalie shield in ventrai 
view. Ventro-Iateral parts of the shield and parts of the ventrai division of 
the inter-zonal part removed. ENS no. 1 56 . X 3 .  
Fig. 2 .  - Boreaspis puella n .  sp . (p . 48 1 ) .  Somewhat imperfeet eepha­
lie shield (tips of the rostrai proeess and of the eornua missing) ; most of 
the dorsal exoskeleton and parts of the endoskeleton removed. Dorsal view. 
ENS no. 1 52 .  H o l o t  y P e (same speeimen as in pl. 8 2 :4) .  X 3 .  
Fig. 3 .  - Boreaspis puella n .  sp . (p . 4 8 1 ) .  Fairly eomplete eephalie 
shield in ventrai view. Lateral parts of the endoskeleton and ventrai parts 
oi the postbranehial wall as well as the whole ventrai division of the inter­
zonal part are removed. ENS no. 1 57 .  X 3 .  
Fig. 4 .  - Boreaspis puella n .  sp .  (p. 48 1 ) .  Imperfeet eephalie shield ; 
mainly the dorsal exoskeleton, in ventrai view. ENS no. 1 52 .  H o l o t  y P e 
(same speeimen as in pl. 82 :2) .  X 3 .  
aor, aortal ridge ; nr, neural ridge ; seh-sel4 , can als for the first to fourth nerves 
to the lateral sensory field ; V2, canal for the r .  maxillaris V; V3, canal for the r .  mandi­
bularis V; VII, canal for the n.facialis. 
P L A T E 8 3 . 
Fig. 1 .  - Boreaspis puella n. sp. (p . 4 8 1 ) .  Cephalie shield in dorsal 
view ; parts of the dorsal exoskeleton and of the endoskeleton are removed. 
ENS no. 1 5 8 .  Slightly les than X 6. 
Fig. 2 .  - Boreaspis puella n.  sp. (p . 4 8 1 ) .  Cephalie shield in dorsal 
view ; most of the dorso-median exoskeleton and endoskeleton is split off. 
ENS no. 1 59 .  About X 5 .  
acar, canal for the a .  caroti s ;  ao, aortal canal; oes, opening i n  the postbranchial 
wall for the oesophagus ; seh-seI3 , can als for the first to third nerves to the lateral 
sensory field; tr, opening in the postbranchial wall for the truncus arteriosus ; vsmarg, 
marginal vein sinus ; V2, canal for the r. maxilIaris V; V3, groove for the r. mandi­
bularis V ;  VII, groove for the n .  facialis ; IX, groove for the n .  glossopharyngeus.  
P L A T E 8 4. 
Fig. 1 .  - Boreaspis costa ta n. sp . (p . 483) .  Fragmentary eephalie 
shield, doubtfully referred to this speeies .  Mainly the dorsal exoskeleton, 
in ventral view. ENS no. 1 70 .  X 2 1h .  
Fig. 2 .  - Boreaspis costata n.  sp . (p . 4 8 3 ) .  Somewhat distorted eepha­
lie shield in ventrai view ; ventrai parts removed. ENS no. 1 67 .  X 2 1;2 . 
ao, aortal canal; aor, aortal ridge ; ibr, interbranchial ridge ; oes, opening in the 
postbranchial wall for the oesophagus;  tr, opening in the postbranchial wall for the 
truncus arteriosus ; V2, canal for the r .  maxilIaris V; V3, canal for the r .  mandibularis V. 
P L A T E 8 5 . 
Boreaspis costata n. sp . (p . 483) .  Cephalieh shield in dorsal view ; most 
of the exoskeleton, parts of the endoskeleton and the whole dorsal division 
of the inter-zonal part split off. ENS no. 1 68 .  H o l  o t y P e (same spe eimen 
as in pl. 8 6 :2) .  X 4 .  
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abr, canaJ fOr the a. brachialis;  aelle, canal for the a. branchialis efferens com­
munis ;  ao, aortal canal; apn, canal for an artery, possibly to the pronephros ; asubcl, 
canal for the a .  subclavia ;  c, cornu ; ibrl-ibr4 , first to fourth i nterbranchial ridges ;  
oes, opening in  the postbranchial  wall  for  the oesophagus;  psubcl, subclavian ridge ; 
li", opening in the postbranchial wall for the truncus arteriosus ; vmarg, can al . for the 
v.  marginalis ;  vsmarg, marginal vein sinus ; vvs, canals for ventrai superficial branches 
from the v. marginalis ; V2, groove for the r .  maxillaris V ;  Va, groove for the r .  mandi­
bularis V ;  VII, groove for the n. facialis.  
P L A T E 8 6 . 
Fig. 1 .  - Boreaspis gracilis n. sp . (p . 5 1 0) .  Imperfect cephalic shield 
(tip of the rostrai process and a posterior part of the main shield missing) ; 
dorsal view. Swed. Mus . N .  H. Stockholm no. C995 .  H o l o t  y P e .  X 3 .  
Fig. 2 .  - Boreaspis costata n.  sp .  (p . 483) .  Cephalic shield in  ventral 
view. Parts of the endoskeleton and of the dorsal exoskeleton exposed. 
Stained with alizarin . ENS no. 1 68 .  H o l o t  y P e (same specimen as in 
pl. 8 5) .  About X 4. 
abr, canal for the a .  brachialis ; aear, canal for the a .  carotis ;  ale, can al for the 
common basal stem of some posterior efferent branchial arteries;  ao, aortal groove 
or canal; apn, canal for an artery, possibly to the pronephros;  asubcl, canal for the 
:; .  s ubclavi a ;  epost, canal for the a .  encephalica posterior ; hys, division of the ethmoidal 
cavity for the hypophyseal sac ; ibrl , ibr2, ibr4 , first, sec ond, and fourth inter-branchi al 
ridges;  oes, opening in the postbranchial wall for the oesophagus ; pliz, poste ro-lateral 
angle of the (dorsa!) inter-zonal part; seh-seI5, canals for the first to fifth nerves to 
the lateral sensory field;  vest, vestibulum; vsmarg, marginal vein sinus;  V2, canal for 
the r .  maxillaris V; V3, canal for the r. mandibularis V; VII, can al for the n. facialis .  
P L A T E 8 7 . 
Fig. 1 .  - Boreaspis costa ta n. sp.  (p . 483) .  Imperfect cephalic shield 
(a posterior part missing) ; ventral view. ENS no .  1 66 .  X 2 .  
Fig. 2 .  - Boreaspis puella n .  sp . (p . 48 1 ) . Median vertical section 
through the anterior part of the main shield and the basis of the rostral 
process. (Shield-fragment from Spitsbergen, Mt Sigurd, slope towards the 
Hoffnung Glacier.) 
byr, postero-ventral thickened border of the ventrai rim ("maxillary tooth-plate") ; 
bvrs, posterior border of the groove for the rostrai vein sinu s ;  ibrl-ibr4 , first to 
fourth interbranchial ridge s ;  orb, orbit ; ps, pectoral sinus ; rostrv, canal for a vessel 
to the rostral proeess; rpr, basis of the rostrai proeess ; vrs, groove for the rostrai vein 
s inus;  V2, canal for the r .  maxilIaris V ;  V3 ,  opening into the oralo-branchial chamber 
of the canal for the r .  mandibularis V; VII, opening of the canal for the n. facial is ;  
IX,  opening of the canal for the n .  glossopharyngeus .  
P L A T E 8 8 . 
Figs . 1 ,  2 .  - Boreaspis intermedia n .  sp. (p . 486) .  Imperfect cephalic 
shield (a considerable antero-lateral part of the shield is missing) in counter­
part. ENS no. 1 7 1 .  H o l o t  y P e. X 2 .  
Figs . 3 ,  4 .  - Boreaspis intermedia n.  sp. ( p .  4 8 6 ) .  Imperfect cephalic 
shield in counterpart (a large antero-Iateral part of the shield missing) ; the 
dorsal division of the inter-zonal part is removed in fig. 4 so that the post­
branchial wall and a part of the lateral and ventral regions of the inter­
zonal part are exposed. ENS no. 1 72 .  X 2 .  
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Fig. S .  - Boreaspis intermedia n. sp . (p . 486) .  Imperfeet cephalic shield 
(a large antero-Iateral portion is missing) ; dorsal view. ENS no. 1 74 .  X 2 .  
Fig. 6 .  - Boreaspis intermedia n.  sp . (p . 4 8 6 ) .  Fragmentary cephalic 
shield (posterior and postero-Iateral parts of the shield as weU as the distal 
part of the rostrai proeess missing) ; dorsal view. ENS no. 1 7 S .  X 2. 
ao, aortal canal; oes, opening in the postbranchial wall for the oesophagus ;  
tr, opening in t h e  postbranchial wall f o r  t h e  truncus arteriosus ;  vsmarg, marginal 
vein sinus .  
P L A T E 8 9 . 
Fig. 1 .  - Boreaspis intermedia n. sp . ? (p . 486) .  Fragmentary cephalic 
shield. ENS no. 1 79 .  X 2 .  
Fig. 2 .  - Boreaspis spinicornis n.  sp . (p . 497) . Imperfeet cephalic 
shield (rostrai proeess and most of the right side of the shield missing) . 
Parts of the endoskeleton and of the dorsal exoskeleton exposed in ventrai 
view. ENS no. 230 .  X 4 .  
Fig. 3 .  - Boreaspis spinicornis n .  sp . (p . 497) .  Cephalic shield (only 
a small posterior part missing) ; mainly the dorsal exoskeleton, in ventrai 
view. ENS no. 2 1 3 . H o l o t y p e. X 2 � . 
Fig. 4. - Boreaspis spinicornis n. sp . (p . 497) .  Cephalic shield (laeking 
the left cornu) ; partly the dorsal exoskeleton, in ventrai view. ENS no. 2 1 0. 
X 2� .  
Fig. S .  - Boreaspis spinicornis n .  sp . (p . 497) .  Cephalic shield in 
dorsal view ; a postero-dorsal portion of the shield is missing. ENS no. 2 1 1 .  
X 2� .  
Fig. 6 .  - Boreaspis sp. (p . S 1 6) .  Cephalic shield ; mainly the dorsal 
exoskeleton in ventral view. ENS no. 284 .  X 2� . 
aor, aorta I ridge ; ds/, dorsal sensory field ; Is/, lateral sensory field ; Ish . Ish. 
anterior and posterior divisions of the subdivided lateral sensory field; m ed, division 
of the cranial cavity for the medulla oblongata; orb, orbit; seh-seI4 , canals for the 
first ,to fourth nerves to the lateral sensory field; V2. canal for the r. maxiIl aris V ;  
Vs, canal for t h e  r .  mandibularis V. 
P L A T E 9 0. 
Fig. 1 .  - Boreaspis circinus n. sp . (p . S04). Cephalic shield; mainly 
the dorsal exoskeleton, in ventral view. ENS no. 1 9 1 .  H o l o t  y P e. X 2213 .  
Fig. 2 .  - Boreaspis circinus n .  sp . Cp . 504) . Cephalic shield;  dorsal 
view. ENS no. 1 90 .  X 2� . 
Fig. 3 .  - Boreaspis triangularis n .  sp . (p . SO l ) .  Imperfect cephalic 
shield (distal parts of the cornua missing, and a postero-dorsal part of the 
shield removed) . Dorsal view. ENS no. 248 .  X 4.  
Fig. 4 .  - Boreaspis triangularis n.  sp. (p . S O l ) .  Somewhat distorted 
cephalic shield; mainly the dorsal exoskeleton, in ventral view. ENS no.  2S 1 .  
H o l o t  y P e .  X 4.  
Fig. S .  - Boreaspis triangularis n.  sp . (p . S O l ) .  Cephalic shield laeking 
the cornua;  dorsal view. ENS no. 2S0 .  X 4 .  
Ish , IS/2, anterior and posterior divisions of the subdivided lateral sensory fieId; 
sell-seI4 , canals for the first to fourth nerves to the lateral sensory field; viss , canal 
for the third dorso-Iateral superficial vein ; V2, canal for the r .  maxiIlaris V. 
3 
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p L A T  E 9 l . 
Figs . l ,  2 .  - Boreaspis rostrata Stensio (p . 494) .  lmperfect and some­
what distorted cephalic shield (tips of the rostrai process and of the com ua 
missing) , in counterpart. ENS no.  2 5 4 .  X 6 .  
seil-sei", canals for the first to fifth nerves to the l ateral sensory field ; vip, canal 
for the basal common stem of twa posterior dorso-lateral sllperficial veins ; vis;; , canal 
for the third dorso-lateral superficial vein ; V: : .  canal for the r .  mandibll i aris V ;  VII, 
groove for the n .  faci alis.  
P L A T  E 9 2 . 
Fig. 1 .  - Boreaspis macrorhynchus n .  sp.  (p. 49 1 ) .  Imperfect cephalic 
shield (a part of the right side of the shield missing) ; mainly the dorsal exo­
skeleton of the main shield in ventrai view ; ventrai s ide of the rostrai process 
and of the right com u exposed . ENS no. 1 8 3 .  H o l o t  y P e (same specimen 
as in pl. 94: 1 ) . About X 2 112 .  
Fig. 2 .  - Boreaspis circinus n. sp .  (p . 5 04) . Cephalic shield lacking 
the tip of the left comu ; exoskeleton and parts of the endoskeleton in ventral 
view. ENS no. 1 9 3 .  About X 2 1/2 . 
Fig. 3 .  - Boreaspis curtirostris n .  sp .  (p . 506) .  Fragmentary cephalic 
shield ; mainly the dorsal  exoskeleton, in ventrai view. ENS n o .  26 1 .  X 3 .  
Fig. 4 .  - Boreaspis curtirostris n .  sp . ( p .  506) . Imperfect ceph alic 
shield (some lateral and posterior parts of the shield as weU as the very 
tip of the rostrai process missing) ; dors al  exoskeleton , in ventrai view. ENS 
no .  269 . X 3 .  
Fig. 5 .  - Boreaspis curtirostris n .  sp.  (p . 5 06) .  Cephalic shield in 
dorsal view ; some lateral parts of the shield are removed so that the ventrai 
exoskeleton of the cornua is exposed. ENS no.  2 6 2 .  H o l o t  Y P e. X 3 .  
ao, aorta l groave ; csemp, division o f  the labyrinth cavity for the posterior semi­
ci rclliar canal ; des, canal for the nerve to the dorsal sensory field; Isf, lateral sensory 
field; Isil , ish, anterior and posterior divisions of the subdivided lateral sensory field ; 
Il l ,  nellral ridge. 
P L A T E 9 3 . 
Fig. l .  - Boreaspis macrorhynchus n .  sp. (p . 49 1 ) . Imperfect cephal ic 
shield in dorsal view ; most of the exoskeleton , dorso-median parts of the 
endoskeleton and most of the inter-zonal part removed. ENS no. 1 8 1  (same 
specimen as in pl. 9 4 : 2 ) .  X 4 �/z .  
Fig. 2. - Boreaspis curtirostris n. sp . ? (p . 506) .  Imperfect cephalic 
sh ield in dorsal view (rostrai process , left cornu and some posterior parts 
of the shield missing) ; the exoskeleton and parts of the endoskeleton weathered 
away so that many of the canals and cavities in the endoskeleton are exposed . 
ENS no .  2 7 4 .  About X 5 2A .  
acar, canal for the a .  carotis ;  adl2 , canal for the second lateral branch of the 
a.  adorbital is ;  aeffc, canal for the a .  branchialis efferens commllni s ;  aefh-aeff4, grooves 
for the a .  branchialis efferens 1-4;  ampa, division of the labyrinth cavity for the 
ampull a anterior;  ao, aortal groave ; csemp, d ivision of the labyrinth cavity for the 
posterior semicircll iar  can al ;  facu, fenestra acustica ;  fopt, fenestra optica;  k l -k7, first 
to seventh branchial fossae (lateral parts) ; seil-sel" , canals for the first to fifth nerves 
to the lateral sensory field ; vel, canal for the v.  capitis lateral is; l'!s:1-l'ls4 , canals for 
the third and fourth dorso-lateral superficial veins ;  l'smarg, marginal vein sinu s ;  
I V, canal for the n .  trochlearis ; V 2 ,  canal for the r .  ma xilIaris V; Va, canal for the 
r mandibularis V; VII, canal for the n. faci ali s ;  IX, canal for the n .  glossoph aryngeus .  
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P L A T E 9 4 . 
Fig. 1 .  - Boreaspis macrorhynchus n. sp. (p . 49 1 ) .  Imperfect cephalic 
shield in dorsal view; the dorsal region of the inter-zonal part, the exo­
skeleton and some parts of the endoskeleton removed. ENS no. 2 8 3 .  H o l o­
t Y P e (same speeimen as in pl. 92 : 1 ) .  X 4 .  
Fig. 2 .  - Boreaspis macrorhynchus n .  s p .  (p . 49 1 ) .  Imperfeet cephalic 
shield (some antero-Iateral, lateral, and posterior parts removed) ; ventrai 
view. ENS no. 1 8 1  (same speeimen as in pl. 9 3 : 1 ) .  About X 5 Y2 . 
acar, can als for the a. carotis ; aeffc, canal for the a. branchialis efferens com­
munis ; aeff4, gro ove for the fourth efferent branchial artery; aa, aortal canal; apnd, 
apns, canals for arteries to the trunk cavity; ch, canal for the notochord; gsel, divisions 
in  the lower p art of the vestibulum for the ganglia of the nerves to the lateral sensory 
field; ibrl-ibr2, first and second interbranchial ridges ; k2-k3, k5,  k7, second, third, 
fifth, and seventh branchial fossae;  aes. opening in the postbranchial wall for the 
oesophagus;  rpr, basis of the rost rai proeess ; sell-seI4 , canals for the first to fourth 
nerves to the lateral sensory field;  vest, vestibulum; vsmarg, marginal vein sinus ; 
V4-V7,  canals for the fourth to seventh ventrai transversal veins ; V 2, canal for the 
r. maxillaris V; V21, V2m, canals for a median and a lateral cutaneous nerve branch 
of the r .  maxiIlaris ; Va, canal for the r. mandibu laris V; VIl, canal for the n .  facialis. 
P L A T E 9 5 . 
Fig. 1 .  - Boreaspis batoides n. sp. (p . 489) .  Fairly complete cephalic 
shield (distal parts of the cornua missing) ; the dorsal exoskeleton and an 
anterior portion of the endoskeleton split off. Dorsal view. ENS no. 1 80 .  
R o l o t  y P e .  X 3 Vs .  
Fig. 2 .  - Boreaspis macrorhynchus n .  sp. (p . 49 1 ) .  Fairly complete 
cephalic shield, laeking the tips of the cornua.  Dorsal view. ENS no. 1 82 .  X 4 .  
aefh-aef!2, grooves for the first and second efferent branchial arteries ;  csemp, 
division of the labyrinth cavity for the posterior semicircular canal; seh-selo, canals 
for the first to fifth nerves to the lateral sensory field ; sel2a, sel2b,  canals for the main 
second and for an accessory nerve to the lateral sensory field; vip, canal for the basal 
common stem of some posterior dorso-lateral superficial veins ; V 2 ,  canal for the 
r .  maxilIaris V ;  V:: , canal and groove for the r. mandibulari s V; VIl, can al for the 
Il.  facialis.  
P L A T E 9 6. 
Figs . 1 ,  2 .  - Boreaspis ceratops n. sp . (p . 5 1 3) .  Imperfeet cephalic 
shield (rostrai proeess and distal parts of cornua missing) , in counterpart. 
ENS no. 2 8 3 .  H o l o t  y P e. X 3 .  
etm, ethmoidal cavity ; mes, division of the cranial c avity for the mesencephalo n ;  
pin, division of the cranial cavity i .  a .  for the pineal body; psel] , ridge in the roof o f  
th e oralo-branchial chamber caused by the first nerve t o  the lateral sensory field ; 
p V2 ,  ridge caused by the r. maxillaris V; seI2-seli\, canals for the second to fifth nerves 
to the lateral sensory field ; V3, canal and groove for the r. mandibularis V; VII, can al 
and groove for the n .  faci alis ; IX, can al and groove for the n. glossopharyngeus . 
P L A T E 9 7 . 
Fig. 1 .  - Kiaeraspis auchenaspidoides Stensio (p . 5 1 9) .  Cephalic shield ; 
mainly the dorsal exoskeleton in ventrai view. ENS no. 472 . X 4.  
Fig. 2 .  - Kiaeraspis auchenaspidoides Stensio (p . 5 1 9) .  Fragmentary 
cephalic shield ; dorsal exoskeleton in ventrai view. ENS no. 475 .  About X 7 .  
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Fig. 3 .  - Kiaeraspis auchenaspidoides Stensi6 (p . 5 1 9 ) .  Part of the 
r ight s ide of the cephalic shield in dorsal view ; canals for some marginal 
vessels are exposed . Pal . Mus. Oslo no.  A24895 .  X 6. 
Fig. 4 .  - A xinaspis whitei n .  sp.  (p.  523) .  Anterior and lateral parts 
ot a cephalic shield in ventraI view ; the ventraI rim of the rostraI margin 
is preserved, otherwise on ly the dorsal exoskeleton is exposed . ENS n o .  466.  
H o l o t  y P e (same speeimen as in pl .  9 8 : 1 ) .  X 2.  
ac ,  canal for the a .  cornu alis ; aca, canal f o r  t h e  a .  cornualis accessori a ;  ae//s . canal 
for probably the sixth efferent branchial artery; a/c, canal for the basal stem of some 
(probably the seventh to ninth) efferent arteries ,  amarg, canal for the a. marginal is ;  
aSl/bel, canal  for  the a .  subc1avia ;  Isl1-lsl2. anterior and posterior divisions of the 
subdivided lateral sensory field;  seh-selo, canals for the first to fifth nerves to the 
l ateral sensory field; v,  canals for ventrai transversal veins ; vmarg, canal for the 
v. m arginal is ;  vsmarg,  marginal vein s inus;  V�, can al for the r. maxi l I aris V; VI, canal 
for the r .  mandibularis V.  
P L A T E 9 8 . 
Fig. 1 .  - A xinaspis whitei n .  sp. (p . 523) .  Imperfeet cephalic shield 
in dorsal view. Stained with alizarin . ENS no. 4 6 6 .  H o l o t  y P e (same 
speeimen as in pl. 97 :4) .  X 2 1h . 
Figs . 2, 3 .  - A xinaspis whitei n .  sp. (p. 523) .  ENS no. 467 (same 
speeimen as in pls . 99 ; 1 00 :2-3 ; 1 1 6 : 2 ;  1 1 7 : 1 ) .  
Fig. 2 .  Right lateral wall o f  the zonal and inter-zonal part i n  median 
v iew ; ventrai s ide to the left, dorsal s ide to the right. X 2 'h . 
Fig. 3 .  Impression of the left pectoral area ;  median view. Anterior 
end to the right. X 4 .  
(I , canal for an a rtery ; ahr?,  canal possibly for the a .  brachialis ;  abr! , abr� ,  can als 
for the posterior and anterior a .  brachiali s ;  adl2 , canal for the second lateral branch 
of the a. adorbitalis ;  a/ac, canal for the a .  faciali s ;  anz, canal for an artery and a nerve 
to the pectoral fin; gr, a pit in the inner face of the lateral wall of the zonal part, 
of unknown significance ; izd, izv, inter-zonal p art, dorsal and ventrai divisions, 
respectively;  nz, canal for a nerve to the pectoral fin ;  seh-seI2, sein, canals for the 
fi rst, second, and fifth nerves to the l ateral sensory fields;  v, v?, can als probably or 
possibly for veins ;  vbr, canal for the v.  brachialis ; vls3 , can al for the third dorso-Iateral 
superficial  vei n ;  x ,  canals of u nknown significance ; V2, canal  for the r .  maxilIaris V. 
P L A T E 9 9 . 
Figs . 1 ,  2 .  - A xinaspis whitei n .  sp.  (p . 523) .  Posterior part of the 
cephalic shield ; in fig. 1 the ventral region of the inter-zonal part and the 
postbranchial wall are exposed in ventrai view; in fig. 2 the same part is 
seen from in front (a dorso-median part of the postbranchial wall is preserved 
mainly as an impression of its posterior s ide) . ENS no. 467 (same speeimen 
as in pls . 9 8 :2-3 ; 1 00 : 2-3 ; 1 1 6 : 2 ;  1 1 7 :  1 ) .  X 3 1/3 . 
a, canal for an artery ; aeffc, canal for the a. branchialis efferens communi s ;  
a a ,  aortal canal; aSl/bel, canal for t h e  a .  subc1avia;  ibs4-ibss , fourth to eighth inter­
branchial septa ; kG-ks, fifth to eighth branchial fossae;  kx, fossa behind the eighth 
branchial fossa ; aes + tr, opening in the p ostbranchial  wall for the oesophagus and 
the truncus arteriosus ;  priz, median anterior process of the ventrai inter-zonal part ; 
prn, impressions of the pronephros;  raes, ridge from the interbranchial sep turn 7 to the 
dorsal margin of the opening for the oesophagus and the truncus arteriosus ; vms, canal 
for a dorsal superficial branch of the v.  marginalis;  vsmarg, marginal vein sinu s ;  
vr.,  V7 , canals for the fifth and t h e  seventh ventrai transversal vein. 
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P L A T E 1 0 0 . 
Fig. l . - A xinaspis whitei n. sp . (p . 523) .  Complete , distorted cephalic 
shield in dorsal view; the dorso-median parts are much worn and abraded. 
ENS no. 468 . X 2 IA . 
Fig. 2 ,  3 .  - A xinaspis white i n. sp. (p. 523) .  Posterior part of the 
cephalic shield in counterpart (in fig. 2 the dorsal exoskeleton is exposed 
in ventral view) . ENS no. 467 (same speeimen as in pls . 9 8 : 2- 3 ;  9 9 ;  1 1 6 : 2 ;  
1 1 7 : 1 ) .  X 2 IA . 
bend, posterior margin of the endoskeleton (in the inter-zonal part) ; eva, center 
of a vascular are a ;  dr, dorsal ridge;  dsf, dorsal sensory field; dl, canal for the ductus 
endolymphaticus ; ibrl, ibr2, first and second interbranchial ridges ; Is/2, second lateral 
sensory field; se/t-seI5, canals for the first to fifth nerves to the lateral sensory fields;  
vel, velar ridge ; vizm, canal for the v .  inter-zonalis medialis ;  vlsr; , vls7, canals for the 
sixth and seventh dorso-Iateral superficial veins; V2, canal for the r. maxillaris V ; 
Va, canal for the r. mandibularis V; VII, canal for the n. facialis.  
P L A T E 1 0 1 . 
Figs . 1 ,  2 .  - A crotomaspis instabilis D. sp . (p . 529) .  Cephalic shield 
in counterpart. Fig. 1 in dorsal view; in fig. 2 the dorsal exoskeleton is 
exposed in ventrai view (a small dorso-median portion is missing) . ENS 
no. 450.  H o l o t  y P e (same speeimen as in pl. 1 02 :2) .  X 8 .  
dsf, dorsal sensory field ; dsfa, anterior end of the dorsal sensory field ; IsfI-lsI4 , 
first to fourth lateral sensory fields ; seh-seI5, canals for the first to fifth nerves to 
the lateral sensory field! ; t, tubereles of the exoskeleton. 
P L A T E 1 0 2 .  
Fig. 1 .  - A crotomaspis instabilis n.  sp . (p . 529) .  Somewhat incomplete 
cephalic shield ; exoskeleton and parts of the endoskeleton in ventrai view 
(anteriorly to the right a part of the ro of of the oralo-branchial chamber is 
exposed) . ENS no. 45 1 .  X 8 .  
Fig. 2 .  - A crotomaspis instabilis n .  sp . (p . 529) .  Cephalic shield in 
antero-lateral view. ENS no. 450.  H o l o t  y P e (same speeimen as in 
pl . 1 0 1 ) .  X 8 .  
Fig. 3 .  - A crotomaspis instabilis n .  sp.  (p . 529) .  Distorted cephalic 
shield in dorsal view. ENS no.  449 . About X 5 .  
be, buccal c avity ; dsj, dorsal sensory field; ibrl-ibr2, first and second inter­
branchial ridges; Ish-lsf4, first to fourth lateral sensory fields; nal, anterior division 
of the naso-hypophyseal opening ; arb, orbit ; pV2,  ridge enclosing the canal for the 
r. maxillaris V; se/t-seI2 , canals for the first and second nerves to the lateral sensory 
fields ; Vell , canal for the preorbital division of the v .  capitis lateralis ;  velr, velar ridge ; 
V2, canal for the r. maxillaris V; V2a, canal for a branch of the r. maxillaris V; Va, canal 
for the r .  mandibularis V;  IX?, canal possibly for the n .  glossopharyngeus. 
P L A T E 1 0 3 . 
Fig. l . - A crotomaspis instabilis n. sp . (p . 529) .  Left part of a distorted 
cephalic shield ; exoskeleton and parts of the endoskeleton in ventrai view. 
ENS no. 4 5 3 .  X 7 112 . 
Fig. 2 .  - A crotomaspis instabilis n. sp.  (p . 529) .  Right antero-Iateral 
part of a cephalic shield with the anterior lateral sensory field ; exo-
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skeleton and a small part of the endoskeleton in ventraI view. ENS no.  45 5 .  
X 7 1f2 . 
Fig. 3 .  - A crotomaspis instabilis n. sp.  (p. 529) . Part of the left s ide 
of a cephalic shield with the 2nd-4th lateral sensory fields ; dorsal exo­
skeleton in ventraI view. ENS no . 456 .  About X 7 .  
Fig. 4 .  - A crotomaspis instabilis n.  sp. (p . 529) .  lmperfect cephalic 
shield (a considerable part of the right side and some lateral parts of the 
left side missing) ; dorsal exoskeleton and a small part of the endoskeleton 
in ventraI view. ENS no. 454 .  X 7 1h .  
Isfl-ls/4 , first to fourth lateral sensory fields ; arb, orbit; seil-sela, seh, first 
to third, and fifth nerve can als for the lateral sensory fields ; V 2 ,  canal for the r .  maxi 1-
laris V; VR, canal for the r. mandibularis V; VI/, can al for the n. facialis. 
P L A T E 1 0 4 .  
Figs . 1 ,  2 .  - A crotomaspis instabilis n. sp . (p . 5 2 9 ) .  Posterior part 
of a distorted cephalic shield ; fig. 1 in view from the right side ; fig. 2. in 
ventraI view. ENS no . 452 .  X 4213 . 
Fig. 3 .  - A crotomaspis sp . 1 (p . 5 3 3) .  Badly preserved cephalic shield 
in dorsal view. ENS no. 465 . X 4 .  
Fig. 4 .  - A crotomaspis s p .  2 (p . 5 3 6) .  Somewhat imperfect cephalic 
shield (certain lateral parts missing) ; mainly the dorsal exoskeleton , in 
ventraI view. ENS no. 448 . X 2� . 
ds/, dorsal sensory field ; Isfl-Is/4 , first to fourth lateral sensory fields ; velr, 
velar ridge ; V2, canal for the r .  maxiIlaris V. 
P L A T E 1 0 5 .  
Fig. 1 .  - A crotomaspis trinodis n.  sp . (p . 5 3 3) .  Distorted cephalic 
shield ; dorsal exoskeleton in ventraI view . ENS no. 436 .  X 2 V2 . 
Fig. 2 .  - A crotomaspis trinodis n .  sp. (p . 5 3 3 ) .  Distorted imperfect 
cephalic shield in dorsal view. ENS no. 4 3 9 .  X 2 1/2 . 
Fig. 3 .  - A crotomaspis trinodis n .  sp. (p . 5 3 3) .  Rather complete , 
somewhat flattened cephalic shield ; dorsal exoskeleton in ventrai view. ENS 
no. 434 .  H o l o t  y P e. X 2 1f2 . 
Fig. 4 .  - A crotomaspis trinodis n. sp . (p . 5 3 3) .  Distorted cephalic 
shield in dorsal view; the middle layer of the exoskeleton with the radiating 
vascular canals is exposed . ENS no. 4 3 7 .  X 2 1h .  
Isfl-Is/4, first to fourth lateral sensor y fields ; seil , canal for the fi rst nerve to 
the lateral sensory fields ; velr, velar ridge. 
P L A T E 1 0 6 .  
Nectaspis areolata n .  sp . (p . 542) . Cephalic shield in  dorsal view. An 
anterior part of the shield is removed, leaving an imperfect imprcssion of 
the roof of the oralo-branchial chamber. Stained with alizarin .  ENS no. 320.  
H o l o t  y P e (same speeimen as in pls . 1 07-1 09) . X 5 .  
a/ae, canal for t h e  a .  facialis ; aiZ l-aiZ2 ,  canals for  s uperfici al i nter-zonal arteries ; 
(/0, aortal groove ; be, buccal cavity; bend, posterior border of the endoskeleton; des, 
canal for the nerve to the dorsal sensory field ; dl , canal for the ductus endolymphaticus;  
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IS/,'1, third lateral sensory field ; n a � ,  nasal opening proper;  pin, pincal canal; seil-sei", 
canals for the first to fifth nerves to the lateral sensory fields ; velr, velar ridge ; 
viz l, canal for the v. inter-zonalis lateralis ;  vizm, canal for the v. inter-zonalis medialis ; 
vmarg, canal for the v. marginalis ;  V l? ,  canal possibly for the n. profundu s ;  V 2,  canal 
for the r .  maxiIlaris V ;  V3, canal for the r .  mandibularis V. 
P L A T E 1 0 7 .  
Nectaspis arealata n.  sp . (p . 542).  Lateral part o f  the same shield as 
in pl. 1 06,  more enlarged. Below to the right two small portions of the 
exoskeleton are preserved, showing its outer face . Stained with alizarin . ENS 
no. 3 20.  H o l o t  y P e (same specimen as in pIs . 1 06 ; 1 08-109) .  X 1 0 .  
aad, canal for the a .  adorbitalis ;  adh-adlg, can als for the first to third lateral 
branches of the a.  adorbitalis ; ads, canal for a dorso-median artery ; adsm, c anal for 
the a.  postorbitalis superfici�lis ; a/ae, canal for the a. facialis ;  a/p, canal for a posterior 
branch of the a. facialis;  alal-ala2, canals for the first and second anterior dorso­
lateral superficial arteries ; dl , canal for the ductus endolymphaticus;  seh-seI5, c anals 
for the first to fifth nerves to the lateral sensory fields ; vds, canal for a dorso-median 
vein ; vizl, canal for the v .  inter-zonalis lateralis ; vizm, c anal for the v.  inter-zonalis 
medial is ;  vls,')-vlsll , canals for the third to sixth dorso-lateral superficial veins ; vmarg, 
canal for the v. marginalis ;  vsmarg, marginal vein sinu s ;  vsop, canal for a posterior 
v.  supraorbital is ;  V l ? ,  canal possibly for the n .  profundus ; V 2,  canal for the r .  maxil­
Iaris V ;  Vs, canal for the r .  mandibularis V; VII, canal for the n. facialis ; IX? ,  c anal 
possibly for the n.  glossopharyngeus .  
P L A T E 1 0 8 . 
Nectaspis arealata n. sp. (p . 542).  Cephalic shieId, counterpart to 
pl. 1 06 ;  the dorsal exoskeleton and an antero-lateral part of the endoskeleton 
in ventral view (cf. pl .  1 09) .  Stained with alizarin. ENS no. 320.  H o l  0-
t Y P e (same specimen as in pIs . 1 06- 1 07 ;  1 09) .  About X 42/3. 
adl, canal for a lateral branch of the a. adorbitalis ;  ala2, canal for the second 
anterior dorso-lateral superficial artery ; amarg, canal for the a.  marginalis or  for a 
branch of this artery ; arostr, canals for the a. rostralis ; be, buccal cavity; cm, transverse 
branch of the main lateral line ; le, main lateral line ; lsfl-lsh, first to third lateral sen­
sa ry fields ; n ,  canal for a cutaneous nerve ; sec, scapular sensory line ; seh-selg , c anals 
for the first to third nerves for the lateral sensory fields ;  velr, velar ridge ; vls3-vls" , c anals 
for the third to fifth dorso-lateral superficial veins ; vmarg, canal for the marginal vein ; 
vmargl, canals for lateral branches of the v. marginalis ;  vrs, rostrai vein sinu s ;  V2, c anal 
for the r .  maxilIaris V ;  Vs, canal for the r.  mandibularis V; VII, canal for the n .  facialis . 
P L A T E 1 0 9 .  
Nectaspis arealata n.  s p .  (p . 542) .  Lateral part o f  the same shield as 
in pl. 1 08 ,  more enlarged, showing parts of the endoskeleton . Stained 
with alizarin . ENS no. 320.  H o l o t  y P e (same specimen as in pls . 1 06-
1 08 ) .  About X 9 Y3 .  
adl3 , canal for a lateral branch (possibly the third ane) of the a .  adorbitalis ;  
ae/fl,  groove for the first efferent branchial artery ; a/ae, canal for the a .  facialis ; 
atm, canal for a median branch of the a. facialis ; ala2-alag, canals for the second 
and third anterior dorso-lateral superficial arteries ;  amarg, canal for the a .  marginalis ;  
amargm?,  canal possibly for a median branch of the a .  marginalis ;  ao, aortal groave;  
(lrostr, canals for the a. rostralis ;  asp, groove for  the a .  spiraeularis ;  av, groove for 
the a.  velaris ; kl, first branchial fossa ;  lsh, first l ateral sensory field ; 11, nerve c anals ; 
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1111�, nasal opening proper; arb, orbit ; seh-seI3 , canals for the first to third nerves 
for the lateral sensory fields ; velr, velar ridge ; vls3-vls5 , canals for the third to fifth 
d orso-lateral superficial veins ; vmarg, canal for the v. marginali s ;  vmargl, can als for 
l ateral branches of the v. marginal i s ;  vmargj , anterior opening of the canal for the 
v. marginali s ;  vrs, rostra i vein sinus ; V�, canal for the r. maxilI aris V; V�a, openings 
for branches of the r .  maxilIaris V into the bllccal cavity; V:1 , canal for the r. mandi­
bli l aris V;  VII, canal for the n ,  faeialis .  
P L A T  E 1 1 0 . 
Figs . l ,  2 .  - Nectaspis areala ta n .  sp. (p . 542) . Somewhat imperfect 
cephalic shield, partly in counterpart. In fig. 1 an anterior portion of the 
shield is shown in dorsal view (partly only preserved as an impression of 
the roof of the oralo-branchial chamber) ; in fig. 2 the dorsal exoskeleton 
and parts of the endoskeleton are exposed in ventrai view. Stained with 
alizarin . ENS no.  3 2 1  (same speeimen as in pl. 1 1 2 : ] ) . X 5 .  
abr, canal for the a .  brachialis ;  asubel, canal for the a .  subclavi a ;  ibsl,  first 
interbranchial septum; ifc, infraorbital sensory line ; ifc] , anterior division of the infra­
orbital sensory line ; lc, main lateral line ; lsh, first lateral sensory field; mp, anterior 
transverse sensory line ; nal ,  opening for the hypophyseal pouch ; na2, nasal opening 
proper; p VO!, ridge (or impression of it) enclosing the canal for the r. maxilIaris V ;  
scc, scapular sensory line ; velat?, canal for a vein, possibly corresponding t o  the 
v.  cornualis lateralis ;  velr, velar ridge ; vmarg, canal for the v .  marginalis ;  vsmarg, mar­
ginal vein sinus ;  V2, canal for the r .  maxilIaris V; V3, canal for the r .  mandibularis V. 
P L A T  E 1 1 1 . 
Fig. l .  - Nectaspis arealata n .  sp.  (p . 542) . Cephalic shield in dorsal 
view. ENS no. 360 .  X 2 1;2 . 
Fig. 2 .  - Nectaspis arealata n .  sp. (p . 542) . Cephalic shield in dorsal 
view (a small postero-dorsal part of the shield missing) . ENS no. 3 6 3 .  X 2 Y2 . 
Fig. 3 .  - Nectaspis arealata n. sp. (p . 542) . Distorted cephalic shield 
(exoskeleton removed) , dorsal view. Pal. Mus . Oslo no. A248 76 .  X 2 Jh .  
Fig. 4 .  - Nectaspis arealata n .  sp. (p . 542) .  Distorted cephalic shield 
(exoskeleton removed), dorsal view. Pal . Mus . Oslo no. A24877 .  X 2 1;2 . 
{1O, aortal groove ; ls/J-lsh . first to third lateral sensory fields;  nal , opening 
for the h ypophyseal pouch;  na2, nasal opening proper;  sell-seI2, can als  for the first 
and second nerves for the lateral sensory fields;  velr, velar ridge . 
P L A T E 1 1 2 . 
Fig. 1 .  - Nectaspis arealata n. sp . (p . 542) . Dorso-median part of the 
endoske1eton in ventrai view, showing the labyrinth cavities , the ethmoidal 
and brain cavities ,  the posterior parts of the orbits , severai nerve canals , etc .  
Stained with alizarin . ENS no. 321  (same speeimen as in pl .  1 1 0) .  X 1 2 .  
Figs . 2 ,  3 .  - Nectaspis peltata n . sp. (p . 5 3 9) .  Cephalic shield in 
counterpart (in fig. 2 a considerable portion of the inter-zonal part is mis­
sing) . ENS no. 3 00.  H o l o t  y P e. X 3 .  
acar, canal for the a .  carotis ;  as, canal and groove for the a .  segmentalis occipi­
t a l i s ;  ('h , can a l  for the notochord ; capt, canal i s  opticus ;  cpost, canal for the a .  ence­
ph alica posterior;  faell, fenestra acustica ;  geil , trip,eminus-lateralis chamber;  hYf, fossa 
hypophyseos ; Isf2-lsh, sec ond and third lateral sensory fields ; n ,  nerve canals for 
general cutaneous or l ateraJis fibres entering the canal for the r.  mandibularis V ;  
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na l ,  opening for the hypoph yseal sae ; na2 ,  nasal opening proper ; rV, eanal for the 
trigeminus roots ; rIX + X, eanal for the roots of the metotic eranial nerves;  seh-seI4 , 
canals for the first to fourth nerves to the lateral sensory fields; v, eanal possibly fo r 
for a vei n ;  vis? , canal possibly for a dorso-lateral �uperficial vei n ;  Vz, eanal for the 
r. mandibularis V ;  VII, canal for the n .  facialis;  IX, canal for the n .  glossopharyngeus 
(and probably also for the a .  communicans) ; Xbr, canal for some posterior branchial  
mmi of the n .  vagus;  Xbr! , canal for the first branchial ramus of the n .  vagus. 
P L A T E 1 1 3 . 
Fig. l .  - Nectaspis peltata n. sp. (p . 5 39) .  Lateral part of a eepha­
lie shield; the dorsal exoskeleton exposed in ventrai view. ENS no. 306 .  
About X 5 .  
Fig. 2 .  - Nectaspis dellei n.  sp. (p . 547) .  Distorted eephalie shield ; the 
dorsal exoskeleton and a small part of the ventral region of the inter-zonal 
part and of the post-branehial wall in ventral view. ENS no. 406. X 2 .  
Fig. 3 .  - Nectaspis dellei n .  sp.  (p . 547) .  Slightly imperfeet and 
distorted cephalic shield (some lateral parts and a very small posterior por­
tion of the shield missing) ; the dorsal exoskeleton exposed in ventral view. 
ENS no. 400. H o l o t  y P e .  X 2 .  
Fig. 4 .  - Nectaspis dellei n .  sp. (p . 547) .  Distorted cephalic shieid 
in dorsal view. ENS no. 403 . X 2 .  
Isft-Is/a, first t o  third lateral sensory fields; pbrw, postbranchial  wa1 J ;  velr, 
velar ridge. 
P L A T E 1 1 4 . 
Fig. l .  - Cephalaspis signata n. sp. (p . 347) . Part of the dorsal exo­
skeleton with the main lateral line ; ventral view. (Anterior end to the right.) 
Pal. Mus Oslo no . A300 8 5 .  H o l o t  y P e (same specimen as in pIs .  27 : 2 ;  
2 8 : 1 ;  29-3 1 ;  3 2 : 1 -3 ;  3 5 : 3) .  X I I .  
Fig. 2 .  - Cephalaspis verruculosa n .  sp . (p . 3 30) . Section through 
the exoskeleton and subcutaneous canal plexus of the endoskeleton from 
the dorsal side of the cephalic shield in front of the pectoral sinus .  ENS 
no. 5 3 9  (same specimen as in pl. 24:2) .  About X 45 .  
Fig. 3 .  - Cephalaspis recticornis n .  sp .  (p . 323) .  Section through the 
exoskeleton from the inter-zonal part of the cephalic shield. ENS no. 5 3 3 .  
H o l o t  y P e (same specimen a s  in pl. 20).  About X 4 3 .  
cae, circum-areal mucous canal; case?, possibly ascending vascular canal; desc, 
descending vascular eanal ; dplx, subcutaneous vascular plexus;  ebe, external branches 
from the vascular canals in the lower division of the middle layer; iac, intra-areal 
mucous canals ; le, main lateral line ; mc, mucous eanals;  mg, mucous grooves ;  radc, 
radiating vascular canals; t, tuberc1e . 
P L A T E 1 1 5 . 
Fig. l .  - Cephalaspis sp. Section through the exoskeleton (with smooth 
outer face of the superficial layer and exceptionally well developed inner 
division of the middle layer) . Stained with alizarin . ShieId-fragment from 
Spitsbergen, Mt Borgen, middle part. X 40.  
Fig. 2.  - Cephalaspis excellens n .  sp. (p . 308) .  Section through the 
exoskeleton . ENS no. 5 1 8 .  About X 80.  
Fig. 3 .  - Cephalaspis excellens n .  sp . (p . 308) .  Sagittal section through 
the exoskeleton of the rostral part of the shield. ENS no. 5 1 9 .  About X 4 5 .  
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cac, circum-areal mucous canal ; desc, descending vascular canal ; dplx, subcuta­
neous vascular canal plexus;  ebc, external branches from the vascular can als in the 
inner division of the middle layer;  iac, intra-areal mucous canals ; mc, mucous canals ; 
rade, radiating vascular canal s ;  t, tuberc1e;  vascc, vascular canals .  
P L A T E 1 1 6 . 
Fig. 1 .  - Tegaspis kolleri (Stensi6) (p . 4 3 8 ) .  Section through the exo­
skeleton from the lateral s ide of the shield ; the lateral sensory field to the 
left. ENS no. 480 .  About X 7 .  
Fig. 2 .  - A xinaspis whitei n.  sp . (p . 5 2 3 ) .  Section through the exo­
skeleton of the posterior dorsal portion of the inter-zonal part . ENS no. 467 
(same speeimen as in pls . 9 8 : 2-3 ; 99 ; 1 00 :2-3 ; 1 1 7 : 1 ) .  About X 60.  
b c h ,  cavity i n  the basal l ayer o f  the exoskeletal plate of the lateral sensory 
field ; case, ascending vascular canal; dplx, subcutaneous vascular canal plexus;  ebc, 
external branches of the vascular canals in  the inner division of the middle layer;  
me, mucous canals ;  mg, mucous grooves ;  rade, radiating vascu lar canals ;  t, tuberc1e ;  
vasec, vascular canals.  
P L A T E 1 1 7 . 
Fig. 1 .  - A xinaspis whitei n. sp . (p . 523) .  Section through the exo­
skeleton of the posterior portion of the inter-zonal part. ENS no. 467 (same 
speeimen as in pls . 9 8 :2-3 ; 99 ; 1 00 : 2-3 ; 1 1 6 :2 ) .  X 9 3 .  
Fig. 2 .  - Boreaspis robusta n.  sp . (?) (p . 476) . Section through the 
exoskeleton and a part of the endoskeleton from the dorso-median part of 
the shield . Stained with alizarin . Shield-fragment in a red sands tone from 
Spitsbergen, Mt Kronprinz , E .  slope , opposite StjØrdalen Valley . X 9 3 .  
Fig. 3 .  - Boreaspis robusta n .  sp . (p . 476) .  Section through the exo­
skeleton and a part of the endoskeleton from the antero-median part of the 
main cephalic shield. Shield fragment in a grey sands tone from Spitsbergen , 
Mt Kronprinz,  E. slope, opposite Stjørdalen Valley. X 9 3 .  
case, ascendi ng vascular canal ; dplx, subcutaneous vascular canal plex us;  ds/, dor­
sal sensory field ; ebe, external branches from the vascular canals of the inner division 
of the middle l ayer; end, endoskeletal trabeculae;  1I1C, mucous canals ; rade, radiating 
vascular canals; t, tuberc1e ,  vascc, vascular canals .  
P L A T E 1 1 8 . 
Figs . l ,  2 .  - A crotomaspis instabilis n .  sp.  (p . 529) .  Section through 
the exoskeleton from the postero-dorso-median part of the cephalic shield .  
In  fig. 1 most of  the basal layer i s  destroyed .  ENS no .  4 5 8 .  About X 1 20 .  
Fig. 3 .  - Nectaspis peltata n .  sp . ? (p . 539) .  Section through the exo­
skeieton. Fragmentary shield from Spitsbergen, Mt Kronprinz ,  E.  slope , 
opposite Stjørdalen Valley, in a grey sandstone. About X 92 .  
bl, basal layer; m e ,  mucous canals ; radc, radiating vascular canals;  vasee . vascu ­
lar canals. 
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1933. Kr. 20,00. 
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68. FREBOLD, H. und E. STOLL, Das Festungsprojil auf Spitzbergen. Ill. Stratigraphie 
und Fauna des Jura und der Unterkreide. 1937. Kr. 5,50. 
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MAPS AND CHARTS 
The following topographical maps and charts have been published separately: 
Maps: 
Bjørnøya. 1 :25000. 1925. Newedition 1944. Kr. 3,00. 
Bjørnøya. I: 10000. [In six sheets.) 1925. Kr. 30,00. 
Adventfjorden-Braganzavågen. I: 100000. 1941. Kr. 2,00. 
Svalbard. 1:2000000. 1937. Newedition 1944. Kr. 1,00. 
Topografisk kart over Svalbard. Blad C 13. Sørkapp. I: 100000. 1947. Kr. 3,00. 
Topografisk kart over Svalbard. Blad B 10. Van Mijenfiorden. l: 100000. 1948. Kr. 3,00. 
Topografisk kart over Svalbard. Blad C 9. Adventdalen. I: 100 000. 1950. Kr. 3,00. 
Topografisk kart over Svalbard. Blad B 11. Van Keulenfjorden. I: 100 000. 1952. Kr. 3,00. 
Austgrønland. Eirik Raudes Land frå Sofiasund til Youngsund. I: 200000. 1932. Kr. 2,00. 
Preliminary topographical maps [1 :50000) covering claims to land in Svalbard and a 
preliminary map of Hopen 1 : 100 000 may be obtained separately. 
Charts: 
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" 
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" 
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SIL 
Bjørnøya. I: 40000. 1932. Kr. 4,00. 
Bjørnøyfarvatnet. 1:350000. 1937. Kr. 4,00. 
Frå Bellsund til Forlandsrevet med Isfjorden. I: 200000. 1932. Kr.:5,00. 
Frå Sørkapp til Bellsund. I: 200000. 1938. Kr. 5,00. 
Norge-Svalbard, nordre blad. I: 750000. 1933. Kr. 4,00. 
Norge-Svalbard, søre blad. 1:750000. 1933. Kr. 4,00. 
Nordsvalbard. l: 600000. 1934. Kr. 4,00. 
Kongsfjorden og Krossfjorden. l: 100000. 1934. Kr. 4,00. 
Frå Storfjordrenna til Forlandsrevet med Isfjorden. 1:350000. 1946. Kr. 4,00. 
Frå Kapp Linne med Isfjorden til Sorgfjorden. I: 350 000. 1946. Kr. 4,00. 
Austgrønland, frå Liverpoolkysten til Store Koldeweyøya. l: 600000. 1937. Kr. 4,00. 
Prices above do not include sales taxes. 
